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A profound change o c c u r r e d  i n  t h e  e a r l y  1970s t h a t  t r a n s f o r m e d  t h e  
Korean Government ' s  r u r a l  development  s t r a t e g y .  From one  e m p l ~ a s i z i n g  
i n d u s t r i a l  e x p o r t s ,  t h e  c o s t s  o f  which were  l a r g e l y  borne  by t h e  Korean 
f a r m e r s ,  t h e  s t r a t e g y  e v o l v e d  i n t o  o n e  devo ted  t o  improv ing  r u r a l  Korean 
l i f e .  The g e n e s i s  o f  t h i s  a p p r o a c h  w a s  b o t h  p a l i t i c a l  and  economic:  a  
h a r d e n i n g  o f  PL 480 t e rms  and t h e  r r s u l t s  o f  t h e  1971 e l e c t i o n  t h a t  amply 
demons t ra t ed  t h a t  government s u p p o r t  had e r o d e d  i n  t h e  c o u n t r y s i d e .  The 
Korean government r e sponded  w i t h  a  r i c e  p r i c i n g  p o l i c y  a d v a n t a g e o u s  t o  t h e  
f a r m e r s ,  t h e  s t r e n g t h e n i n g  o f  t h e  e x t e n s i o n  s e r v i c e ,  t h e  f o r m a t i o n  o f  t h e  
Sae-maul ("New V i l l a g e " )  Movement, and a  r a p i d  i n c r e a s e  i n  r u r a l  
i n f r a s t r u c t u r e .  
The o r i g i n s  o f  A I D ' S  s u p p o r t  t o  a g r i c u l t u r a l  r e s e a r c h  a r e  found i n  t h e  
Korean A g r i c u l t u r a l  S e c t o r  Survey  (1972) and s u c c e e d i n g  documents t h a t  
advoca ted  a  s t r e n g t h e n i n g  o f  r e s e a r c h  a s  a  p r i m a r y  need.  The p r o j e c t ,  
proposed i n  1973  and implemented i n  1974,  p r o v i d e d  $5 m l l l i o n  f o r  a  
t r i p a r t i t e  program t o  s t r e n g t h e n  t h e  c a p a c i t y  o f  t h e  O f f i c e  o f  R u r a l  
Development o f  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and F i s h e r i e s .  I t  i n c l u d e d  
t r a i n i n g  o f  Korean r e s e a r c h e r s  o v e r s e a s ,  equipment  ( i n c l u d i n g  a  computer 
and l i b r a r y  m a t e r i a l s ) ,  and b o t h  r e s i d e n t  and s h o r t - t e r m  e x p a t r i a t e  
a d v i s o r y  s e r v i c e s .  A t  t h e  c l o s e  o f  t h e  p r o j e c t  i n  1980,  21 Ph.D. s t u d e n t s  
and 17 N.S. s t u d e n t s  were  t r a i n e d  o v e r s e a s ,  w h i l e  a n  a d d i t i o n a l  94 r e c e i v e d  
s h o r t - t e r m  t r a i n i n g  and 106 p a r t i c i p a t e d  i n  o b s e r v a t i o n  t o u r s .  
Al though t h e r e  were  p rob lems  w i t h  t h e  E n g l i s h  l a n g u a g e  competence o f  
p r o s p e c t i v e  s t u d e n t s ,  t h e  t r a i n i n g  a s p e c t s  o f  t h e  p r o j e c t  were  u n i v e r s a l l y  
r e g a r d e d  a s  t h e  most s u c c ~ s s f u l  p a r t  o f  t h e  program. Of n o t a b l e ,  b u t  
s e c o n d a r y ,  i m p o r t a n c e  was t h e  p r o v i s i o n  o f  equipment  and s u p p l i e s ,  
e s p e c i a l l y  t h e  computer and t h e  l i b r a r y  m a t e r i a l s .  Lagging f a r  beh ind  was 
t h e  v a l u e  o f  r e s i d e n t  e x p a t r i a t e  a s s i s t a n c e ,  which was o f  m a r g i n a l  us2  t o  
t h e  p r o j e c t  b u t  was more s i g n i f i c a n t  i n  t e r m s  o f  r e l i e v i n g  t h e  nID b l i s s ion  
from c o n t i n u o u s  m o n i t o r i n g  o f  t h e  p r o j e c t  t h a n  i n  p r o v i d i n g  h e l p  t o  t h e  
Koreans .  Of g r e a t e r  impor tance  was s h o r t e r - t e r m  f o r e i g n  t e c h n i c a l  a d v i c e .  
The i n c h o a t e  g o a l ,  Erom a  Korean p e r s p e c t i v e ,  was p r o b a b l y  r i c e  s e l f -  
s u f f i c i e n c y - - a  s t r a t e g i c ,  p o l i t i c a l ,  and economic o b j e c t i v e .  The p r o j e c t  
p u r p o s e s ,  however ,  were  s p e c i f i e d  i n  c o n s i d e r a b l e  d e t a i l  o u t l i n i n g  e x a c t  
y i e l d  i n c r e a s e s  on a g r i c u l t u r a l  e x p e r i m e n t a l  s t a t i o n s  o v e r  a t en -yea r  
p e r i o d  i n  t h e  a r e a s  o f  r i c e ,  b a r l e y ,  whea t ,  and soybeans  a s  w e l l  a s  
g e n e r a l i z e d  improvement i n  p o t a t o  p r o d u c t i o n  and i n  t h e  c r o p p i n g  s y s t e m s .  
S p e c i f i c  i n c r e a s e s  were a l s o  p raposed  f o r  farm f i e l d s  f o r  t h e  same t ime .  
S i n c e  t h e  decade  o f  c r o p  improvement i s  t o  end i n  1384,  t h i s  e v a l u a t i o n  
must be somewhat c i r c u m s c r i b e d .  
The p r o j e c t  p a p e r  s u f  Eered from s p u r i o u s  s p e c i f i c i t y  r e g a r d i n g  
e x p e r i m e n t a l  s t a t i o n  c r o p  i n c r e a s e s .  B e f o r e  t h e  p r o j e c t  began,  
e x p e r i m e n t a l  y i e l d s  were h i g h e r  t h a n  t h o s e  i n d i c a t e d  i n  t h e  p a p e r ,  o f t e n  
by c o n s i d e r a b l e  amounts.  The r e s e a r c h  b r e a k t h r o u g h s  t h a t  t h e  p r o j e c t  
a n t i c i p a t e d  were  g e n e r a l l y  made p r i o r  t o  t h e  p r o j e c t .  Farmer y i e l d s  may 
w e l l  r e a c h  t h e i r  o b j e c t i v e s  by 1984,  b u t  t h e  A I D  p r o j e c t  was o n l y  a  
b e n e f i c i a l  i r lcrement t o  Korean a g r i c u l t u r a l  r e s e a r c h .  It supplemented an  
e x i s t i n g ,  competent  sys tem,  bu t  o f f e r e d  l i t ~ l e  t h a t  was i n n o v a t i v e .  
The c o n c e n t r a t i o n  o n  r i c e  l e d  t o  a  Lack o f  emphas i s  o n  o t h e r  c r o p s ,  a n  
i n a t t e n t i o n  caused  by n a t i o n a l  c o n c e r n s  a s  w e l l  a s  s o c i a l  and economic 
f a c t o r s  t h e  p r o j e c t  i g n o r e d .  ~ l t h o u g h  t h e r e  have  been i n c r e a s e s  i n  c r o p  
y i e l d s ,  h e c t a r a g e  o f  t h e  o t h e r  c r o p s  h a s  c o n s i s t e n t l y  been f a l l i n g ,  e v e n  
b e f o r e  t h e  p r o j e c t  began.  Thus ,  n a t i o n a l  t a r g e t s  w i l l  n o t  be  met e v e n  i f  a  
r e l a t i v e l y  few f a r m e r s  b e n e f i t .  The c h o i c e  o f  some o f  t h e  c l o p s  covered  by 
t h e  p r o j e c t  s u c h  a s  w h e a t ,  soybeans  and p o t a t o e s  seems q u e s t i o n a b l e ,  a s  
d o e s  t h e  emphas i s  on  i n c r e a s e d  f e r t i l i z e r  r e s p o n s i v e n e s s .  
C r i t i c a l  t o  a d e v e l o p m e n t a l l y  e f f e c t i v e  a g r i c u l t u r a l  r e s e a r c h  program 
is t h e  i r a n s f e r e n c e  o f  e x p e r i m e n t a l  r e s u l t s  t o  t h e  f a r m e r s .  Through a 
widespread  e x t e n s i o n  s e r v i c e ,  a  f a rmer  t r a i n i n g  program t h a t  i n c l u d e s  
a lmos t  a l l  f a m i l i e s  a n n u a l l y ,  d e m o n s t r a t i o n  p l o t s ,  and t h e  Sae-maul 
blovement, Korea h a s  deve loped  a n  a u t h o r i t a r i a n  b u t  e f f e c t i v e  means o f  
d i s s e m i n a t i n g  r e s e a r c h  r e s u l t s .  
Thus ,  b e g i n n i n g  i n  1972 t h e  s p r e a d  o f  t h e  h i g h - y i e l d i n g  v a r i e t i e s  o f  
r i c e  was pushed w i t h  a l a c r i t y  by t h e  Korean b u r e a u c r a c y  i n  r e s p o n s e  t o  a 
n a t i o n a l  conunandast ructure .  The e f f o r t  was e l f e c t i v e ,  making Korea s e l f -  
s u f f i c i e n t  i n  r i c e  by 1975. Yet t h e r e  were  two i n h e r e n t  p rob lems  i n  t h i s  
comprehensive  e f f o r t :  t h e s e  v a r i e t i e s  were  s e n s i t i v e  t o  c o l d ,  and new 
r a c e s  of  t h e  f u n g a l  d i s e a s e  c a l l e d  b l a s t  n o r m a l l y  d e v e l o p  a f t e r  a  few y e a r s  
i f  l a r g e  a r e a s  a r e  p l a n t e d  t o  a  s i n g l e  v a r i e t y .  
The c r i s i s  deve loped  f i r s t  i n  1979 w i t h  a  d rop  i n  p r o d u c t i o n  c a u s e d  by 
b l a s t  f a l l o w e d  by a  d i s a s t r o u s  1980 c r o p  due  t o  c o l d  t e m p e r a t u r e s .  The 
r i c e  c r o p  f e l l  by o n e - t h i r d ,  c r e a t i n g  a  c r i s i s  o f  c o n f i d e n c e  i n  t h e  
government and i n  t h e  gu idance  s e r v i c e .  
I r c n i c a l l y ,  t h e  f a i l u r e s  o f  1979 and  1980 c a n  be a t t r i b u t e d  t o  t h e  
s t r e n g t h s  o f  t h e  Korean gu idance  s e r v i c e .  Thus i t s  weakness  i s  based  o n  
t h e  omnipresen t  b u r e a u c r a t i c  h i e r a r c h y  t h a t ,  i n  c o n t r a s t  t o  most  d e v e l o p i n g  
s o c i e t i e s ,  can  t r a n s f o r m  r e s e a r c h  i n t o  p r o d u c t i o n .  I n  s i n g l e m i n d e d  p u r s u i t  
o f  i t s  p o l i t i c a l  g o a l s ,  i t  n e g l e c t e d  e l e m e n t a l  p r e c a u t i o n s  t h a t  might  have 
avo ided  t h e  p rob lems  o f  t h e  l a s t  two y e a r s .  
A g r i c u l t u r a l  r e s e a r c h  was a n  a p p r o p r i a t e  i n t e r v e n t i o n  f o r  A I D  a t  t h e  
t ime .  I t  a s s i s t e d  a  w e l l - e s t a b l i s h e d ,  a g r i c u l t u r a l  r e s e a r c h  ne twork ,  b u t  
d i d  n o t  m a t e r i a l l y  t r a n s f o r m  i t .  I t  c r e a t e d  no new i n s t i t u t i o n s .  
A g r i c u l t u r a l  r e s e a r c h  w i l l  c o n t i n u e  i n  Korea b u t  r e p l i c a t i o n  a b r o a d  
w i l l  be d i f f i c u l t  . Any s u c c e s s f u l  a d a p t i v e  a g r i c u l t u r a l  r e s e a r c h  p r o j e c t  
w i l l  be dependent  upon a  p o s i t i v e  p r i c i n g  p o l i c y ,  a n  e f f e c t i v e  e x t e n s i o n  
s e r v i c e ,  r u r a l  i n f r a s t r u c t u r e ,  and c o n t i n u o u s  c o n t a c t  w i t h  i n t e r n a t i o n a l  
r e s e a r c h  c e n t e r s ,  among ~ t h e r  f a c t o r s .  P o l i t i c a l  w i l l  i s  r e q u i r e d  f o r  i t s  
s u c c e s s ,  bu t  t o o  s t r o n g  a n  emphasis  o n  p o l i t i c a l  o b j e c t i v e s  can  u n d e r c u t  
i t s  e E f e c t i v e n e s s .  
PREFACE 
Although a g r i c u l t u r a l  r e s e a r c h  h a s  a  l o n g  h i s t o r y  i n  Korea ,  t h e  
r e c e n t  i n t r o d u c t i o n  of  t h e  h i g h - y i e l d i n g  v a r i e t i e s  of  r i c e  and i m -  
proved s t r a i n s  o f  o t h e r  c r o p s ,  combined w i t h  e x t e n s i v e  a t t e n t i o n  t o  
improved c u l t i v a t i o n  t e c h n i q u e s ,  p e r v a s i v e  e x t e n s i o n  s e r v i c e s ,  and 
b e t t e r  r u r a l  i n f r a s t r u c t u r e  have  h e l p e d  t r a n s f o r m  r u r a l  Korea wi th -  
i n  a decade .  By any s t a n d a r d ,  t h i s  was a  r e m a r k a b l e  ach ievement .  
The a g r i c u l t u r a l  r e s e a r c h  p r o j e c t ,  f o r  w h i c h  t h e  United State. ;  
Government p r o v i d e d  $5 m i l l i o n ,  was b u t  a  modest  c o n t r i b u t i o n  t o  
K o r e a ' s  a g r i c u l t u r a l  r e s e a r c h  c a p a c i t y ,  and t h u s  even a  more modest  
c o n t r i b u t i o n  t o  i t s  r u r a l  development .  A s  t h i s  r e p o r t  d e m o n s t r a t e s ,  
a g r i c u l t u r a l  r e s e a r c h  was one  c r i t i c a l  e l ement  i n  t h e  change of r u r a l  
Korea ,  b u t  n o t  t h e  o n l y  c a u s a l  f a c t o r .  
The Korean a g r i c u l t u r a l  r e s e a r c h  p r o j e c t  was chosen f o r  a n  impact  
e v a l u a t i o n  b e c a u s e  i t  seemed t o  p r o v i d e  l e s s o n s  r e l e v a n t  f o r  o t h e r  
n a t i o n s ,  and b e c a u s e  i t  was a  b l e n d  of t e c h n i c a l  a s s i s t a n c e ,  t r a i n i n s ,  
and equ ipment ,  The impact  e v a l u a t i o n  team was composed of t h r e e  A I D  
s t a f f  a s s i s t e d  by a  Korean r u r a l  s p e c i a l i s t .  Dur ing  t h e  c o u r s e  of a b o u t  
one  month i n  Korea ,  t h e  team t r a v e l l e d  some 2 ,700 k i l o m e t e r s  and 
v i s i t e d  a l l  p r o v i n c e s  i n  t h e  n a t i o n .  No sampl ing  ~ e c h n i q u e  f o r  a  
p r o j e c t  n a t i o n w i d e  i n  s c o p e  can  be  s c i e n t i f i c  w i t h i n  t h e  fo rmat  of a  
r a p i d  r u r a l  a p p r a i s a l .  The team, however,  made a  c o n s c i o t ~ s  e f f o r t  t o  
v i s i t  remote  r e g i o n s  and p o o r e r  v i l l a g e s  t o  d e t e r m i n e  whe the r  t h e  
r e s e a r c h  r e s u l t s  were  r e a c h i n g  r e l a t i v e l y  i s o l a t e d  f a r m e r s .  These  s i t e  
v i s i t s  were s p o n t a n e o u s l y  s e l e c t e d .  Appendices  A and B p r o v i d e  n o t e s  o n  
t h e  methodology and t h e  team's i t i n e r a r y .  
The team w i s h e s  t o  t h a n k  t h e  o f f i c i a l s  of  t h e  O f f i c e  of R u r a l  
Development,  b o t h  i n  i t s  h e a d q u a r t e r s  i n  Suwon and i n  t h e  p r o v i n c e s ,  
f o r  t h e i r  a s s i s t a n c e  and t h e  s h a r i n g  of t h e i r  voluminous  d a t a .  Our 
t h a ~ k s  a l s o  go t o  t h e  f a r m e r s  and t h e i r  w i v e s  who o f t e n  took t ime  from 
t h e i r  t r a n s p l a n t i n g  t o  t a l k  w i t h  u s .  The team would a l s o  l i k e  t o  
thank  t h e  U.S. Embassy f o r  making a v a i l a b l e  a  v e h i c l e  and d r i v e r  and 
f o r  o t h e r  l o g i s t i c a l  s u p p o r t  . 
PROJECT DATA SHEET 
I 'roject T i t l e :  d o r e a - A g r i c u l t u r a l  Resea rch  P r o j e c t  
I\LD P r o j e c t  Number: 
A I D  Loan Number: 489-H-088 
Borrower:  The Government of  t h e  R e p u b l i c  o f  Korea .  The p r o j e c t  was 
implemented by t h e  O f f i c e  of R u r a l  Development o f  t h e  
M i n i s t r y  of  A g r i c u l t u r e  and F i s h e r i e s .  
Loan Amount: T o t a l  $5 .0  m i l l i o n  
Korean C o n t r i b u t i o n  $3.124 m i l l i o n  i n  won 
T o t a l  P r o j e c t  C o s t s :  $8.124 m i l l i o n  
Terms: F o r t y  y e a r s  repayment from t h e  d a t e  o f  t h e  f i r s t  d i s b u r s e m e n t ,  
i n c l u d i n g  a 10-year  g r a c e  p e r i o d .  I n t e r e s t  r a t e  of  2 p e r c e n t  
p e r  annum f o r  1 0  y e a r s  a f t e r  t h e  f i r s t  d i s b u r s e m e n t  and a t  a  
rate of 3  p e r c e n t  p e r  annum t h e r e a f t e r .  
T e r m i n a l  D a t e  f o r  Reques t  f o r  Reimbursement and f o r  Disbursement :  
J u l y  28, 1980 
Purpose :  To a s s i s t  i n  a program o f  m u l t i d i s c i p l i n a r y  r e s e a r c h  d i r e c t e d  
toward v a r i e t a l  improvement o f  c e r t a i n  b a s i c  f o o d  and f e e d  
c r o p s  and of  c r o p p i n g  s y s t e m s .  
Accornplishmcnts: T r a i n i n g  of  38  s c h o l a r s  t o  t h e  Ph.D. o r  M.S. d e g r e e  
l e v e l ,  94 s h o r t - t e r m  t r a i n e e s  and  106  p a r t i c i p a n t s  
f o r  o b s e r v a t i o n  and  c o n f e r e n c e s ;  p u r c h a s e  and i n s t a l l a -  
t i o n  of  946 p i e c e s  of equipment  and t h e  p r o v i s i o n  
o f  1 0  long- term e x p e r t s  and 73 c o n s u l t a n t s .  
E v a l u a t i o n :  An i n t e r i m  e v a l u a t i o n  was conduc ted  i n  
J u n e  1978.  
A u d i t :  An a u d i t  was conducted  i n  Nay 1980.  
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A g r i c u l t u r a l  Development C o r p o r a t i o n ,  
F l i n i s t r y  of  A g r i c u l t u r e  and F i s h e r i e s  
As ian  V e g e t a b l e  R e s e a r c h  and Development C e n t e r  
u n i t  of measure ,  a p p r o x i m a t e l y  e q u a ,  t o  one  h e c t a r e  
I n t e r n a t i o n a l  Wheat and Maize Center, Mexico.  
a  u n i t  of  volume, eqL 1 t o  80 kg of  m i l l e d  r i c e  o r  
54 kg of paddy. 
coun ty :  140 t h r o u g h o u t  t h e  c o u n t  I-y 
c o u n t y  c h i e f ,  a p p o i n t e d  by t h e  M i n i s t r y  of  Home A f f a i r s  
2.45 a c r e s  
High P r o t e i n ,  High L y s i n e  O b s e r v a t i o n  
Nurse ry  
High-y ie ld ing  v a z i e t i e s  
I n t e r n a t i o n a l  Bred Wheat S c r e e n i n g  Nurse ry  
I n t e r n a t i o n a l  Soybean I n s t i t u t e  
I n t e r n a t i o n a l  R i c e  Resea rch  I n s t i t u t e  
I n t e r n a t i o n a l  W i n t e r  and  S p r i n g  Wheat 
S c r e e n i n g  Nurse ry  
I n t e r n a t i o n a l  W i n t e r  Wheat Pe r fo rmance  Nurse ry  
2 ,205  pounds 
m i l l i o n  m e t r i c  t o n  
township ,  a  p a r t  o f  a g u n .  
township  h e a d ;  a p p o i n t e d  on t h e  a u t h o r i t y  of  t h e  
governor .  
N a t i o n a l  A g r i c u l t u r a l  C o o p e r a t i v e  F e d e r a t i o n  
O f f i c e  of  R u r a l  Development,  M i n i s t r y  of  A g r i c u l t u r e  
and F i s h e r i e s  
viii 
GLOSSARY (cont.) 
paddy unhuskcd rice; also, irrigated land on which rice is 
grown. 
PO RLl P r  liincial Office of Rural Development 
U L I L L  of land measure; 36 sq. feet, 3,000 pyong ,-cj~ial 
one chongbo or hectare 
R & E  research and extension 
Sae-maul Movement "New Village Movement , " or "New Community Movement ; " 
a government-controlled rural development activity. 
sok 
-
a unit of volume, equal to one gama 
Exchange rates: In June 1981 - - won 685 equalled U.S. $1.00 
Note: Unless otherwise noted, all figures are for mllled rice and 
pearled barley. 
K o r e a  
N o r t h  
South Korea 
@ National Capital 
Cities 
Major Roads 
0 25 50 75 M ~ l e s  
I 1 
0 25 50 75 K~lometers 
I. PROJECT SETTING 
The y e a r  1980 was d i s a s t r o u s  f o r  Korean r i c e  a g r i c u l t u r e .  An 
a b n o r m a l l y  c o l d  summer p r e v e n t e d  t h e  m a t u r i n g  of r i c e ,  t h e  main 
s t a p l e  grown u b i q u i t o u s l y  on e v e r y  a v a i l a b l e  p l o t  of  e v e n  m a r g i n a l l y  
i r r i g a t e d  l a n d .  The Korean economy went i n t o  shock a s  r u r a l  p ro -  
d u c t i o n  and  incomes s u f f e r e d  when r i c e  p r o d u c t i o n  d e c l i n e d  by  one- 
t h i r d .  A l r e a d y  b e s e t  w i t h  p o l i t i c a l  t u r m o i l  a f t e r  t h e  a s s a s s i n a t i o n  
of P r e s i d e n t  P a r k  Chung-hee i n  1979 and t h e  Kwangju r i o t s  of May 1980 ,  
h i t  by a  ma jo r  slump i n  e x p o r t s  b e c a u s e  of a  wor ldwide  r e c e s s i o n ,  and 
s u f f e r i n g  from h e i g h t e n e d  impor t  r e q u i r e m e n t s  and i n f l a t i o n  caused  by 
o i l  p r i z e  i n c r e a s e s ,  t h e r e  was a  c r i s i s  of p o l i t i c a l  l e g i t i m a c y - - f o r  
l e g i t i m a c y  f o r  t h e  p a s t  two d e c a d e s  i n  Korea was a  p r o d u c t  of  
c o n t i n u o u s  economic growth.  
The economy a s  a  whole d e c l i n e d  i n  1980.  R e a l  GNP was down by 
5.7 p e r c e n t ,  t h u s  t e m p o r a r i l y  r e v e r s i n g  t h e  n a t i o n ' s  s p e c t a c u l a r  ad- 
v a n c e s  t h a t  had pushed growth o v e r  1 0  p e r c e n t  a n n u a l l y .  A g r i c u l t u r e ,  
however, was even more s e v e r e l y  a f f e c t e d ;  r u r a l  income dropped by 24 
p e r c e n t .  Much of t h e  r u r a l  p r o g r e s s  t h a t  had been a  p r o d u c t  of  a  
d e l i b e r a t e  change i n  n a t i o n a l  development  s t r a t e g y  b e g i n n i n g  i n  t h e  
e a r l y  1970s  was i n  q u e s t i o n .  I t  was b a s e d  on  a n  i n c e n t i v e  p r i c e  
s u p p o r t  p o l i c y  t h a t  p r o v i d e d  Korean f a r m e r s  w i t h  o v e r  two times t h e  
wor ld  marke t  p r i c e  f o r  r i c e .  P a r t i c u l a r l y  a d v e r s e l y  a f f e c t e d  were  
t h e  h i g h - y i e l d i n g  r i c e  - ~ a r i e t i e s .  
These  r i c e  v a r i e t i e s ,  known a s  T o n g i l  ( " u n i f i c a t i o n " ) ,  were  de- 
v e l o p e d  from a  s e r i e s  of c r o s s e s  between t h e  i n d i c a  v a r i e t i e s  from 
S o u t h e a s t  A s i a  and  t h e  l o c a l  and more t r a d i t i o n a l ,  b u t  improved,  
j a p o n i c a  s t r a i n s .  From t h e i r  i n t r o d u c t i o n  i n  t h e  e a r l y  1970s  and t h e  
r e l e a s e  of t h e  f i r s t  v a r i e t y  t o  t h e  f a r m e r s  i n  1972 ,  t h e y  were  known 
t o  b e  more s u s c e p t i b l e  t o  c o l d  w e a t h e r  and t e m p o r a r i l y  more r e s i s t a n t  
t o  b l a s t ,  a f u n g a l  d i s e a s e .  They p romised ,  and d e l i v e r e d ,  s u b s t a n t i -  
a l l y  h i g h e r  y i e l d s  under  g r e a t l y  improved methods of  c u l t i v a t i o n ,  
water c o n t r o l ,  i n c r e a s e d  f e r t i l i z e r ,  p e s t i c i d e s ,  and h e r b i c i d e s .  
As a  r e s u l t  of t h e  r e l e a s e  of  t h e s e  new v a r i e t i e s  and a s  a  
consequence  of t h e  v i g o r o u s  encouragement  by government of t h e i r  
c u l t i v a t i o n ,  which i n  t h e  e a r l y  p e r i o d  of t h e i r  e x p a n s i o n  even i n -  
c l u d e d  a i r  f r e i g h t i n g  of  s e e d  from t h e  P h i l i p p i n e s ,  Korea became 
s e l f - s u f f i c i e n t  i n  r i c e  i n  1975.  It was t h e  f i r s t  time s i n c e  t h e  
Second World War  hat t h i s  long-sough t  o b j e c t i v e  had been r e a c h e d .  
R i c e  s e l f - s u f f i c i e n c y  was a n  o b j e c t i v e    hat was c e n t r a l  t o  t h e  Korean 
a d m i n i s t r a t i o n :  i t  was s t r a t e g i c ,  f o r  i t  f u r t h e r e d  Korean autonomy 
and d e m o n s t r a t e d  t o  Nor th  Korea t h a t  South  Korea was p r o g r e s s i n g ;  
i t  was economic ,  f o r  i t  saved  a l m o s t  $200 m i l l i o n  a n n u a l l y  i n  f o r e i g n  
exchange;  and i t  was p o l i t i c a l ,  f o r  i t  was d r a m a t i c  e v i d e n c e  i n d i c a t i n g  
t h a t  ? r e s i d e n t  P a r k ,  who had a l m o s t  l o s t  t h e  1971  e l e c t i o n  b e c a u s e  
of  s i g n i f i c a n t  d e t e r i o r a t i o n  of  h i s  s u p p o r t  i n  r u r a l  a r e a s  due  t o  a  
n a t i o n a l  p o l i c y  of urban-based i n d u s t r i a l  e x p o r t s  and r u r a l  n e g l e c t ,  was 
r e b u i l d i n g  h i s  r u r a l  base .  Rice  was a  p o l i t i c a l  h a l l n a r k  of r u r a l  succes s .  
Rice  s e l f - s u f f i c i e n c y  was n o t  d produc t  of t h e  new v a r i e t i e s  a lone .  
In p l a c e  was a n  e x t e n s i v e  i r r i g a t j o n  system,  an e f f e c t i v e  c r e d i t ,  pro- 
curement and p r i c i n g  mechanism, improved r u r a l  t r a n s p o r t a t i o n  t r ans -  
forming l o c a l  and r e g i o n a l  markets  i n t o  a  n a t i o n a l  one,  and a  v igo rous  
11 guidance" system ( ex t ens ion  s e r v i c e )  t h a t  reached t o  t h e  most remote 
a r e a s .  11 Ths s t o r y  of t h 2  growth of r i c e  p roduc t ion  i s  one of bo th  
new s e e 2  s t r a i n s  gene ra t ed  by a d a p t i v e  a g r i c u l t u r a l  r e s e a r c h  coordina-  
t ed  w i t h  a guidance network and a  farmer  t r a i n i n g  program t h a t  reached 
almost  every  farm household and t h a t  markedly improved y i e l d s  of  even 
t h e  t r a d i t i o n a l  v a r i e t i e s  of r i c e .  How t h i s  change occur red  i s  t h e  
s u b j e c t  of t h i s  r e p o r t .  The AID-supported a g r i c u l t u r a l  r e s e a r c h  was 
designed t o  a s s i s t  t h i s  growth, b u t  t h e  q u e s t i o n s  must be  asked: how 
g r e a t  was i t s  c o n t r i b u t i o n ,  and could a  d i f f e r e n t l y  des igned  p r o j e c t  
o r  one o p e r a t i n g  i n  a less s t r i n g e n t  p o l i t i c a l ,  and t hus  a d m i n i s t r a t i v e ,  
environment have prevented  t h e  f a i l u r e  o f  1980? 
11. THE PROJECT 
The c o s t s  of t h e  h a l t i n g  p r o g r e s s  of Korean development i n  t h e  
1950s and i t s  a c c e l e r a t i o n  i n  t h e  1960s were borne by t h e  Korean 
farmer .  For much of t h i s  p e r i o d ,  t h e  c o s t s  of p roduc t ion  of bo th  of 
t h e  s t a p l 3 s  of t h e  Korean d i e t ,  r i c e  and b a r l e y ,  were above t h e  govern- 
ment purchase p r i c e s .  Korean a g r i c u l t u r e  was s t i f l e d  by few i n c e n t i v e s  
t o  produce beyond farmer  needs.  I t  could  be  c h a r a c t e r i z e d  a s  a  sophis -  
t i c a t e d  bu t  r e p r e s s e d  s e c t o r  t h a t  i n  some a r e a s  bordered on s u b s i s t e n c e .  
Although i n f r a s t r u c t u r e  (such a s  i r r i g a t i o n )  and a d a p t i v e  r e s e a r c h  had 
begun under Japanese  c o l o n i a l  r u l e ,  and even had a  Korean guidance and 
c r e d i t  system been i n  p l a c e ,  poor i n t e r n a l  t r a n s p o r t a t i o n  and t h e  d i s -  
i n c e n t i v e  of l a r g e  amounts of PL 480 g r a i n  e f f e c t i v e l y  r e t a r d e d  govern- 
ment i n t e r e s t  i n  < ~ d j u s t i n g  upward t h e  r i c e  p r i c e s .  The p o t e n t i a l  p o l i -  
t i c a l  power of t h e  urban consumer was g r e a t e r  than  t h a t  of t h e  r u r a l  
popu la t i on .  I n  1971, Korea was 82.5 p e r c e n t  and 91.8 pe rcen t  s e l f -  
s u f f i c i e n t  i n  r i c e  and b a r l e y  r e s p e c t i v e l y ,  and i t  on ly  produced 10 .7  
pe rcen t  of i t s  wheat consumption. I n  1971,  r u r a l  household income was 
$1,150, less than  $200 pe r  c a p i t a .  
The e l e c t i o n  of 1971, which d r a m a t i c a l l y  demonstrated t h e  e r o s i o n  
of government suppor t  i n  r u r a l  a r e a s  and a  harden ing  of PL 480 terms, 
- 
L 1 ~ e e  Appendix G ,  "Research and Extension:  The I n t e g r a t i o n  of l n q u i r y  
and Guidance," by David I .  S t e inbe rg ;  and Korea I r r i g a t i o n ,  A I D  
P r o j e c t  Impact Eva lua t ion  No. 12 ,  1980. 
prompted a  massive governmental  e f f o r t  t o  improve t h e  rura l -urban  terms 
of t r ade .  The Sae-maul (New V i l l a g e )  Movement was formed, and r i c e  
suppor t  p r i c s s  i nc r ea sed .  Rura l  i n f r a s t r u c t u r e  c o n s t r u c t i o n  was h u r r i e d .  
Rural r oads  and n a t i o n a l  highways were b u i l t  and paved, and i r r i g a t i o n  
expanded. 21 F e r t i l i z e r  consumption grew, r i s i n g  from 308,494 m e t r i c  
t o n s  (MT) i n  1961 t o  605,137 i n  1971, and 886,206 NT i n  1975. Mechanizat ion 
i nc r ea sed .  I n  1961 t h e r e  were 12 power t i l le rs  i n  Korea, bu t  by 1971 t h e r e  
were 16,842, and i n  1979, 239,909 were i n  o p e r a t i o n .  
It was i n  t h e  con t ex t  of t h i s  growing concern w i t h  t h e  r ~ r a l  
s e c t o r  t h a t  A I D  began i t s  suppor t  t o  a g r i c u l t u r a l  r e s e a r c h .  The 
g e n e s i s  of t h i s  p r o j e c t  w a s  t h e  Korean A g r i c u l t u r a l  S e c t o r  Survey c a r r i e d  
o u t  by Michigan S t a t e  Un ive r s i t y  w i t h  A I D  suppor t .  A s  i t s  h i g h e s t  
p r i o r i t y ,  i t  recommended e f f o r t s  t o  improve a g r i c u l t u r a l  r e s e a r c h  i n  
r i c e ,  b a r l e y ,  wheat ,  soybeans,  and fo r ages .  
The s tudy  i d e n t i f i e d  t h e  problems f a c i n g  Korea a s  a  l a c k  of concent ra -  
t i o n  on key r e s e a r c h  p r i o r i t i e s  and a  s h o r t a g e  of r e s o u r c e s  t o  meet 
t h e s e  needs.  It f u r t h e r  c h a r a c t e r i z e d  t h e  n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  
system a s  r e l a t i v e l y  unfocused,  poor ly  equipped,  s h o r t  of h i g h l y  t r a i n e d  
personne l ,  bu t  r e l a t i v e l y  well-housed w i t h  s u f f i c i e n t  l and  f o r  r e s e a r c h ,  
wel l -balanced d i s c i p l i n a r y  s k i l l s ,  a l though  s u f f e r i n g  from a s h o r t a g e  of  
o p e r a t i n g  funds.  
The s tudy  w a s  fol lowed by t h e  p u b l i c a t i o n  i n  1972 of "Investment 
P r i o r i t r e s  i n  t h e  Korean A g r j c u l t u r a l  Sec to r , "  a l s o  by Michigan S t a t e  
U n i v e r s i t y .  That  s t udy  a n t i c i p a t e d  cumula t ive  r e t u r n s  t o  a g r i -  
c u l t u r a l  r e s e a r c h  t o  r each  30 t imes  an annual  investment  of $2 m i l l i o n  
by 1975, and 160 t imes  i ts  y e a r l y  c o s t s  by 1980. A f t e r  a  v i s i t  by an 
e x t e r n a l  s p e c i a l i s t  and n e g o t i a t i o n s  wi th  Korean a u t h o r i t i e s ,  an A I D  
I n t e n s i v e  Review Request was cab led  t o  Washington on J u l y  13 ,  1973, 
o u t l i n i n g  t h e  p r o j e c t .  A p r o j e c t  paper  p ropos ing  a $5 m i l l i o n  l o a n  
was dpproved by A I D ' S  Development Loan Committee on December 5, 1973; 
au tho r i zed  December 11 of t h e  same yea r ;  and s igned  by t h e  Korean 
Government on January  28, 1974. On February 21, Korean P r e s i d e n t i a l  
Ordinance #54 announced t h e  agreement and a u t h o r i z e d  Korean funds 
($3,125,000 i n  - won) f o r  t h e  p r o j e c t .  By September 8 ,  1974 t h e  f i r s t  
e x p a t r i a t e  Co-Director was appoin ted ,  and on November 14  a s e r v i c e  
c o n t r a c t  was s igned  w i t h  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Education 
cover ing  suppor t  f o r  t h e  p r o j e c t  and t h e  funding  of p a r t i c i p a n t s .  
The o b j e c t i v e s  of t h e  p r o j e c t  focused on t h e  f i v e  a r e a s :  r i c e ,  
ba r l ey lwhea t ,  soybeans.  w h i t e  p o t a t o e s ,  and cropping systems.  Im- 
provement i n  r e sea rch  was p r e d i c a t e d  on forming m u l t i d i s c i p l i n a r y  teams 
t h a t  were t o  e s t a b l i s h  r e s e a r c h  p r i o r i t i e s  wibhin each  a r e a  of concern.  
LI 
- For an e x t e n s i v e  d i s c u s s i o n  of t h i s  phenomenon s e e  Korea I r r i g a t i o n ,  
A I D  P r o j e c t  Impact Eva lua t i on  Report  No. 12 ,  1980, e s p e c i a l l y  Appen- 
d i x  F, "Korean A g r i c u l t u r a l  P r i c i n g  P o l i c i e s "  and Appendix G ,  "Change, 
Local  Government, and Rura l  P a r t i c i p a t i o n  i n  Korean Rura l  Development." 
Very s p e c i f i c  y i e l d  t a r g e t s  were  e s t a b l i s h e d  bo th  f o r  t h e  e x p e r i m e n t a l  
s t a t i o n s  and t h e  f a rms  (See  T a b l e  1). Crop improvement g o a l s  were  
a l s o  s t a t e d  i n  t h e  p r o j e c t  p a p e r  (See  Appendices  C & D). 
The p r o j e c t  was conce ived  as h a v i n g  t h r e e  components: f o r e i g n  
a d v i s o r y  s e r v i c e s ,  b o t h  l o n g  and  s h o r t - t e r m ;  s h o r t  and long- term 
t r a i n i n g ,  t h e  l a t t e r  i n c l u d i n g  1 9  N.S. and 1 3  Ph.D. t r a i n e e s ;  and 
equ ipment ,  c o v e r i n g  f i e l d ,  e x p e r i m e n t a l ,  and l i b r a r y  commodi t ies  i n -  
c l u d i n g  books  and j o u r n a l s .  About 46 p e r c e n t  of  t h e  $5 .0  m i l l i o n  
l o a n  was f o r  t e c h n i c a l  a s s i s t a n c e ,  24 p e r c e n t  f o r  t r a i n i n g ,  and 30 
p e r c e n t  f o r  commodi t ies .  
The t e r m i n a l  d a t e  of  d i s b u r s e m e n t  was s e t  f o r  J u l y  28, 1979,  b u t  
was later  e x t e n d e d  t o  September 30 ,  1981.  Seven t r a i n e e s  remained 
abroad  a f t e r  1980 t o  comple te  t h e i r  t r a i n i n g .  
T a b l e  I. P r o j e c t  Papel  B a s e l i n e  Data and T a r g e t s  
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A. The p r o j e c t ' s  Ro le  i n  t h e  A g r i c u l t u r a l  R e s e a r c t ~ S y s t e m  
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Korea h a s  a  l o n g  h i s t o r y  of  a g r i c u l t u r a l  r e s e a r c h .  The e a r l i e s t  
o f f i c i a l  a g r i c u l t u r a l  d e m o n s t r a t i o n  s t a t i o n  was e s t a b l i s h e d  i n  1906,  
and e x p e r i m e n t a l  improvements i n  r i c e  were  conducted  throup,hout t h e  
J a p a n e s e  c o l o n i a l  p e r i o d .  C r i t i c a l  t o  t h e  development o t  a n  a g r i -  
c u l t u r a l  r e s e a r c h  sys tem was t h e  1962 r e o r g a n i z a t i o n  t h a t  e s t a b l i s h e d  
t h e  O f i i c e  o f  R u r a l  Development (ORD) w i t h  A I D  s u p p o r t ,  and began 
t h e  p r o c e s s  of  o r g a n i z i n g  b ranch  o f f i c e s  i n  s e l e c t e d  guns  ( c o u n t i e s ) .  
By 1975 ,  ORD o f f i c e s  were i n  e v e r y  c o u n t y  t h r o u g h o u t  t h e  c o u n t r y .  The 
g u i d a n c e  sys tem t h u s  had s p r e a d  w i d e l y  i n  r u r a l  a r e a s  b e f o r e  p r o j e c t  
implementa t ion  was i n i t i a t e d  and was completed  s h o r t l y  a f t e r  i t  was 
approved.  The r e s e a r c h  e s t a b l i s h m e n t  was e f f e c t i v e ,  b u t  l i m i t e d  i n  t h e  
s c o p e  o f  i t s  a c t i v i t i e s ,  b e f o r e  t h e  p r o j e c t  began.  The p r o j e c t  d i d  n o t  
a l t e r  o r  i n s t i t u t i o n a l l y  r e f o r m  t h e  e x i s t i n g  s t r u c t u r e ,  f o r  i t  was a l reCi t lv  
w e l l  o r g a n i z e d .  
No y i e l d  t a r g e t s  s p e c i f i e d .  
1 
The p r o j e c t ,  t h e r e f o r e ,  supplemented an e s t a b l i s h e d  and e f f e c t i v e  
r e s e a r c h  program. It provided ,  however, an impetus t o  an  expanded program 
w i t h i n  a n a t i o n a l  p o l i c y  framework t h a t  f o s t e r e d  t h e  e f f e c t i v e  u se  o f  
r e s e a r c h .  Th i s  p r o j e c t  d i d  n o t  e s t a b l i s h  c o l l a b o r a t i v e  l i n k s  between ORD 
and t h e  Korean academic community; t h e s e  had been inaugura ted  by 
p r e s i d e n t i a l  d e c r e e  i n  1971. The p r o j e c t  d i d ,  however, beg in  t h e  concept  
of  m u l t i d i s c i p l i n a r y  teams t o  work on  t h e  Eive p r i o r i t y  a r e a s  of  r e s e a r c h .  
Th i s  was i n  p a r t  an i nnova t ion ,  a l t hough  t h e  teams have worked more t o  
mob i l i z e  t a l e n t  a s  needed r a t h e r  t h a n  a s  a  con t inuous ,  i n t e g r a t e d  
m u l t i d i s c i p l i n a r y  e f f o r t .  The concept was n o t  w i thou t  problems, however, 
s i n c e  i n  a  h i e r a r c h i c a l  s o c i e t y  such a s  Korea,  r ank  and s t a t u s  c o n t r o l  
d i s c u s s i o n  and d i s s e n t ,  and p o s i t i o n  o f t e n  seems more impor tan t  t h a n  
subs t ance .  The m u l t i d i s c i p l i n a r y  teams became o p e r a t i o n a l  d u r i n g  t h e  l i f e  
of  t h e  p r o j e c t  and a l though  t h e s e  e a r l y  problems a r e  now less a c u t e ,  i t  is 
d o u b t f u l  a t  t h i s  w r i t i n g  t h a t  t h e  teams a r e  2s cohes ive  a s  t h e y  were a t  t h e  
t ime t h e y  were e s t a b l i s h e d .  
There was u n i v e r s a l  agreement among Korean academicians  and ad- 
m i n i s t r a t o r s  and on t h e  A I D  e v a l u a t i o n  team t h a t  t h e  most s u c c e s s f u l  
a s p e c t  of t h e  p r o j e c t  was t h e  t r a i n i n g  component. Although Korea 
had a  corps  of s k i l l e d  manpower, i t  was spread  very  t h i n l y ,  and t h e  
p r o j e c t  s i g n i f i c a n t l y  enhanced t h e  c a p a c i t y  of ORD t o  engage i n  r e -  
s ea r ch  . 
A f t e r  approva l  of t h e  p r o j e c t ,  t h e  t r a i n j n g  component was expanded, 
and r e s i d e n t  e x p a t r i a t e  a s s i s t a n c e t r u n c a t e d .  I n  t h e  end,  2 1  Ph.D. and 
17 M.S. s t u d e n t s  were t r a i n e d  under t h e  p r o j e c t ,  and an a d d i t i o n a l  94 
r ece ived  shor t - te rm t r a i n i n g ;  a  t o t a l  of 106 p a r t i c i p a t e d  i n  obser-  
v a t i o n  t o u r s  and conferences .  
There  were two major problems connected w i th  t h e  t r a i n i n g  and sub- 
sequent  employment of t r a i n e e s .  The f i r s t  was t he  adequacy of Eng l i sh  
language s k i l l s  p r i o r  t o  ove r sea s  t r a i n i n g .  I n  s p i t e  of l a t e r  Peace 
Corps a s s i s t a n c e ,  t h e  l e v e l  of Engl i sh  caused d e l a y s  i n  sending  o u t  
t r a i n e e s ,  t h u s  r e q u i r i n g  an  e x t e n s i o n  of t h e  t e rmina l  d a t e  of d i sbu r se -  
ment of t h e  l oan .  OPJ> had r e s p o n s i b i l i t y  f o r  p l ac ing  t r a i n e e s  a t  U.S. 
i n s t i t u t i o n s ,  which c r e a t e d  minor d e l a y s ,  wh i l e  t h e  I n t e r n a t i o n a l  In- 
s t i t u t e  of Educat ion admin i s t e r ed  t h e  p a r t i c i p a n t s '  a l lowances .  
Of more s i g n i f i c a n c e  f o r  t h e  f u t u r e  a r e  t h e  changes i n  wage 
d i f f e r e n t i a l s  between t h e  ORD and t h e  academic community. Tn t h e  1960s,  
academic ians '  s a l a r i e s  were low r e l a t i v e  t o  t h o s e  o f  c i v i l  s e r v a n t s .  
P a r t l y  i n  a n  e f f o r t  t o  p r even t  s t u d e n t  demons t ra t ions ,  academic s a l a r i e s  
were g r a d u a l l y  r a i s e d  and supplemented w i t h  r e s e a r c h  bonuses and o t h e r  
emoluments s o  t h a t  t h e r e  i s  a  h i g h l y  r e l e v a n t  d i f f e r e n c e  today between 
academic and ORD s a l a r i e s .  To r e t a i n  t r a i n e e s ,  a  th ree-year  commitment t o  
ORD was r e q u i r e d  f o r  each  long-term p a r t i c i p a n t ,  and t o  d a t e  one t r a i n e e  
ha s  refunded t h e  c o s t s  of  t h e  t r a i n i n g  t o  t a k e  an academic p o s i t i o n .  A s  
t h e  th ree-year  commitment comes t o  an  end ,  p r e s s u r e s  t o  l e a v e  a r e  b u i l d i n g  
up and t h e r e  may be  an  exodus o f  s k i l l e d  manpower from ORD t o  t h e  
u n i v e r s i t i e s .  Although those  who l eave  may no t  be completely  l o s t  t o  ORD, 
a s  j o i n t  a p p o i n t m e n t s  a r e  p o s s i b l e ,  t h e  enhanced s o c i a l  p r e s t i g e  o f  
academicians--an i m p o r t a n t  f a c t o r  i n  Korea--as w e l l  a s  t h e  h a r d  work and 
o v e r t i m e  r e q u i r e m e n t s  o f  ORD t o g e t h e r  w i t h  t h e  s a l a r y  i s s u e  may c a u s e  
p rob lems  f o r  t h e  f u t u r e .  The ORD hopes  t o  o b t a i n  p a r a s t a t a l  s t a t u s  l i k e  
t h e  Korea Development I n s t i t u t e ,  t h u s  f r e e i n g  them from c i v i l  s e r v i c e  
s a l a r y  l e v e l s .  I f  t h e  s a l a r y  i s s u e  i s  r e s o l v e d  and t h e  s t a f f  r e t a i n e d ,  
t h e  team b e l i e v e s  t h e  t r a i n i n g  a s p e c t  o f  t h e  program h a s  o v e r a l l  been  
s u c c e s s f u l .  
Of secondary  i m p o r t a n c e  i n  t h e  v iew of  b o t h  t h e  team and t h e  Koreans  
a t  ORD was t h e  p r o v i s i o n  of  commodi t ies ,  i n c l u d i n g  equ ipment ,  a  
computer ,  and 1 ib r ; ry  m a t e r i a l s ,  A l l  AID-provided commodi t ies  seem 
w e l l  housed and u s e d .  T h e r e  have been major  a d d i t i o n s  t o  t h e  equ ipment ,  
much of  i t  of  J a p a n e s e  o r i g i n .  A t  t h e  t i m e  when t h e  l o a n  was g i v e n ,  t h e r e  
was much l e s s  equipment  and t h e r e  i s  agreement  t h a t  i t  was a n  i m p o r t a n t  
component of  t h e  p r o j e c t .  The Korean government h a s  a l l o c a t e d  f u n d s  f o r  
s p a r e  p a r t s  and r e p l a c e m e n t  equipment  and s u p p l i e s .  
The computer d e s e r v e s  s p e c i a l  comment f o r  i t  i s  t h e  s o l e  i n s t r u m e n t  
of  i t s  t y p e  i n  ORD and was b o t h  a  major  expense  ($247,000) and innova-  
t i o n .  It i s  e s s e n t i a l  t o  s o p h i s t i c a t e d  r e s e a r c h  and h a s  been i n t e n -  
s i v e l y  used .  The l i b r a r y  f a c i l i t i e s ,  e s p e c i a l l y  t h e  f o r e i g n  j o u r n a l s ,  
a r e  a  hes~. :  c a p i t a l  e x p e n s e  r e l a t i v e  t o  t h e i r  u s e ,  s i n c e  o n l y  t h e  
more s r ~ l i o r  r e s e a r c h e r s  i n  Suwon can t a k e  a d v a n t a g e  of  t h e i r  a v a i l a -  
b i l i t y  because  of t h e  l i m i t e d  E n g l i s h  and J a p a n e s e  l anguage  competence 
o f  t h e  more j u n i o r  s t a f f .  J o u r n a l s  were ,  however,  a  n e c e s s a r y  component 
o f  t h e  p r o j e c t .  ORD s h o u l d  make more e f f o r t  t o  a c q u a i n t  t h e  s t a f f  o f  t h e  
e x p e r i m e n t a l  s t a t i o n s  o u t s i d e  Suwon w i t h  t h e i r  c o n t e n t s ,  a s  t h e r e  is now 
no sys tem f o r  d o i n g  s o .  
Lagging f a r  beh ind  i n  p r i o r i t y  t e r m s ,  i n  t h e  unanimous o p i n i o n s  of 
t h e  team and of  t h e  Koreans ,  was t h e  v a l u e  of  e x p a t r i a t e  t e c h n i c a l  
a s s i s t a n c e .  S h o r t e r - t e r m ,  uonres i r ' t ln t  a d v i s o r s  were  deemed an o v e r a l l  
a d v a n t a g e ,  b u t  long- term r e s i d e n t  e x p a t r i a t e s  proved t o  b e  l e s s  u s e f u l .  
Some c o u l d  n o t  work i n  t h e  f i e l d s  of t h e i r  s p e c i a l i z a t i o n  a s  p r i o r i t i e s  
s h i f t e d ;  o t h e r s  c o u l d  a c c o m p l i s h  l i t t l e  i n  a  two-year t o u r .  None 
were  w e l l  a c q u a i n t e d  w i t h  Korea on t h e i r  a r r i v a l .  Language proved a  
problem a t  Korean meeings  t h a t  t h e  Americans a t t e n d e d .  The i n e s c a p a b l e  
c o n c l u s i o n  i s  t h a t  a l t h o u g h  t h e  r e s i d e n t  f o r e i g n e r s  p r o b a b l y  p r o v i d e d  
some d e g r e e  of g e n e r a l i z e d  p r o f e s s i o n a l ,  a d r n i n i s t r a t i v c ,  and even emo- 
t i o n a l  s u p p o r t  t o  ORD's Bureau of R e s e a r c h ,  i t  was more n e c e s s a r y  t o  t h e  
AID h l i s s ion  t h a n  t o  t h e  Koreans f o r  i t  p l a c e d  t h e  c o n t i n u o u s  hurden 
of  m v n i t o r i n g  on t h e  e x p a t r i a t e  s t a f f ,  n o t  on t h e  1 l i s s i o n .  The A I D  
F l i s s ion  d i d ,  however,  s u p e r v i s e  t h e  p ' ro jec t  , and s t a f f  a t  t ended  t h e  
i m p o r t a n t  j v i n t  Korean-American s t e e r i n g  commit t e e  m e e t i n g s .  
O v e r a l l ,  t h e  p r o j e c t  d i d  i n c r e a s e  t h e  c a p a c i t y  of t h e  Korean Govern- 
ment t o  conduc t  a g r i c u l t u r a l  r e s e a r c h  by p r o v i d i n g  b e t t e r  t r a i n e d  s t a f f  
and more equipment .  I t  b u i l t  no new i n s t i t u t i o n s  and p r o v i d e d  o n l y  
m a r g i n a l  i n n o v a t i o n s ,  b u t  n e i t h e r  was c o n s i d e r e d  a n  a s p e c t  o f  p r o j e c t  
p u r p o s e s  o r  g o a l s .  The p r o j e c t  d i d  enhance  K o r e a ' s  I n s t i t u t i o n a l  c a p a c i t y .  
B. E x p e r i m e n t a l  and Farm R e s u l t s  
The i n c h o a t e  g o a l  of t h e  p r o j e c t  from a  Korean v a n t a g e  p o i n t  seems 
t o  have been r i c e  s e l f - s u f f i c i e n c y .  The p r o j e c t  p u r p o s e  however,  was 
conEined t o  inc r12as ing  thc* y i e l d s  of s p e c i f i e d  c r o p s  b o t h  on t h e  e s p e r i -  
m e n t a l  s t a t i o n s  and on f a r m e r s '  f i e l d s  and t o  improving t h e  c r o p p i n g  
sys tem.  These  o b j e c t i v e s  were  s t a t e d  o v e r  a t en -yea r  per iod--a  p e r i o d  
n o t  due  t o  end u n t i l  1984 .31  Yet  t h e r e  a r e  now some d e f i n i t i v e  
c o n c l u s i o n s  t h a t  c a n  be dr&n from t h e  e s i s t i n g  r e s u l t s .  
The t a r g e t s  set f o r  t h e  p r o j e c t  were o f t e n  s p u r i o u s  and s imp1 s t i c ,  
a s  were  t h e  b a s e l i n e  d a t a .  Y i e l d  i n c r e a s e s  on e x p e r i m e n t a l  p l o t s  ~ n d  
on t h e  f a rms  were based on g e n e r a l  a v e r a g e s ,  b u t  t h e s e  a v e r a g e  y i e l d s  
from exper imen t  s t a t i o n  p l o t s  were p r a c t i c a l l y  m e a n i n g l e s s .  For  each  
c r o p  ( r i c e  and  b a r l e y ,  f o r  example) many, sometimes d o z e n s ,  of se -  
l e c t i o n s ,  s t r a i n s ,  o r  v a r i e t i e s  were t e s t e d  f o r  y i e l d  pe r fo rmance .  
Thus ,  exper imen t  s t a t i o n  a v e r a g e  y i e l d s  d i d  n o t  do j u s t i c e  t o  t h e  
c o m p l e x i t y  of  t h e  problem.  On t h e  o t h e r  hand ,  K o r e a ' s  a g r i c u l t u r a l  
s t a t i s t i c s ,  t h o s e  g a r n e r e d  from t h e  f a r rnz r s ,  were  comple te  and d e t a i l e d  
These  r e l i a b l e  d a t a  c o u l d  be u s e d  t o  make v a l i d  judgments  on  farm 
p r o d u c t i v i t y  t a r g e t s  used  i n  t h e  p r o j e c t  p a p e r .  
The p r o j e c t  a l s o  t o o k  no n o t e  of p r i c i n g ,  l a b o r  and o t h e r  r e q u i r e -  
m e n t s ,  o t h e r  c r o p s  such a s  v e g e t a b l e s ,  o r  s o c i a l  a t t i t u d e s  toward con- 
sumpt ion  t h a t  a f f e c t e d  p r o d u c t i o n  and p r o d u c t i v i t y .  liore i m p o r t a n t ,  
t h e r e  were  no p r o j c c t  t a r g e t s  f o r  n a t i o n a l  p r o d u c t i o n  n o r  f o r  s e l f - s u f f i -  
c i e n c y  i n  f o o d ,  b o t h  of which were i m p o r t a n t  a s p e c t s  of  n a t i o n a l  p o l i c y  
t h a t  a f f e c t e d  what v a r i e t i e s  would be s t r e s s e d  by t h e  e x t e n s i o n  s e r v i c e .  
F u r t h e r ,  by t h e  t ime  t h e  p r o j e c t  s t a r t e d  s i g n i f i c a n t  i n c r e a s e s  i n  
y i e l d s  had a l r e a d y  been a c h i e v e d .  What was more i m p o r t a n t  than  y i e l d  
b r e a k t h r o u g h s  (which d i d  n o t  o c c u r  a l t h o u g h  t h e y  were  s p e c i f i c a l l y  c a l l e d  
f o r  i n  t h e  p r o j e c t  p a p e r )  was t h e  need f o r  c o n t i n u o u s  a d a p t i v e  r e s e a r c h  
on o t h e r  i s s u e s ,  s u c h  a s  r e s i s t a n c e  t o  c o l d ,  l o d g i n g ,  d i s e a s e s ,  and 
i n s e c t s ,  a s  w e l l  a s  f o r  a  s h o r t e n i n g  of t h e  growing p e r i o d  which would 
a l l o w  f o r  more d o u b l e c r o p p i n g  th roughou t  a l a r g e r  a r e a  of  t h e  c o u n t r y .  
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R i c e  p r o d u c t i o n  was t o  c l imb  from 4.79 t o  6.0 m e t r i c  t o n s  p e r  
h e c t a r e  (ElT/ha) on  e x p e r i m e n t a l  s t a t i o n s  and from 3.25 t o  4 . 5  MT/ha on 
farms from 1973 t o  1983. Yet e x p e r i m e n t a l  s t a t i o n  r e s u l t s  o f  t h e  new 
s t r a i n s  o f  r i c e  ( T o n g i l  i n d i c a - j a p o n i c a )  a l r e a d y  were  5 . 0 6  MT i n  1970,  
t h r e e  y e a r s  b e f o r e  t h e  p r o j e c t  s t a r t e d . 4 1  On a  n a t i o n a l  a v e r a g e ,  t h e  new 
- 
 he P r o j e c t  Paper  was p r e p a r e d  i n  1973,  s o  t h e  d e c a d e  was supposed t o  
end i n  1983.  S i n c e  t h e  p r o j e c t  began i n  1974,  t h e  t en -yea r  p e r i o d  
s h o u l d  t e r m i n a t e  i n  1984.  
% f f  i c e  o f  R u r a l  Development,  The Ef f e c t i v r n e s s  o f  T o n g i l  R i c e  D i f f u s i u n  
i n  Korea ,  Suwon: 1975,  p .  9 .  
v a r i e t i e s  y i e l d s  were  5 . 0 3  MT i n  1975 ( b e f o r e  t h e  p r o j e c t  c o u l d  have had 
any i m p a c t ) ,  5 .53  NT i n  1977 and 4 .86 >IT i n  1978. A t  t h e  Yeongnam 
E x p e r i m e n t a l  S t a t i o n ,  y i e l d s  were 3.90 f o r  t h e  t r a d i t i o n a l  v a r i e t i e s  i n  
1968 and 4 .68 i n  1973. The h i g h  y i e l d i n g  v a r i e t i e s  a t  t h e  same s t a t i o n  were 
were 4 .69  FIT i n  1974 and 5.08 IlT i n  1975. A t  t h e  Honam S t a t i o n  i n  1980,  
T o n g i l  y i e l d s  were  5 . 4 3  and o t h e r  new v a r i e t i e s  4.39 MT/ha w h i l e  j a p o n i c a  
p r o d u c t i o n  was G.74 NT. 
Over t h e  same t en -yea r  p e r i o d ,  b a r l e y  e x p e r i m e n t a l  y i e l d s  were  t o  r ise 
from 2.79 t o  3 . 6  FlT/ha and farm y i e l d s  from 2.04 t o  3 .5  lIT/ha. B a r l e y  
p r o d u c t i o n ,  however ,  a t  t h e  Yeongnam S t a t i o n  was a l r e a d y  3 . 3  PlT i n  1972 and 
3.5 >lT i n  1979 and 1980. The s t a t i o n ' s  g o a l  is  A.0 FIT i n  1981.  The Honam 
E x p e r i m e n t a l  S t a t i o n  r e p o r t e d  y i e l d s  f o r  1979 and 1980 between 3.15 and 
3.95 l lT/hs.  
Wheat y i e l d s  were t o  r i s e  from 4.30 t o  5 .2  ElT/ha o? e x p e r i m e n t a l  farms 
and farm y i e l d s  from 2.24 t o  4 . 0  MT. A t  t h e  Yeongnam S t a t i o n  c r o p  y i e l d s  
b e f o r e  t h e  p r o j e c t  were a g a i n  h i g h e r .  They were 4 .8  MT i n  1971 and 4 .5  i n  
b o t h  1979 and 1980.  T h e i r  g o a l  f o r  1981 is  5 . 5  MT. 
Soybean i n c r e a s e s  on e x p e r i m e n t a l  p l o t s  were t o  i n c r e a s e  from 1 .98  MT 
t o  3.2 PiT/ha o v e r  t e n  y e a r s ;  farm p r o d u c t i o n  was t o  grow from 0 . 8  t o  1 . 3  FIT 
o v e r  t h e  same p e r i o d .  A t  Miryang,  soybean  p r o d u c t i o n  was a l r e a d y  2 .4  FIT i n  
1974 ( b e f o r e  t h e  p r o j e c t  b e g a n ) ,  and  2 . 3  FIT i n  1379 and 1980.  T h e i r  t a r g e t  
f o r  1981 i s  3.5 MT/ha. 
O v e r a l l ,  f o r  a l l  c r o p s  f o r  which s p e c i f i c  t a r g e t s  were s e t ,  
e x p e r i m e n t a l  c r o p  y i e l d s  were  w e l l  above t h e  p r o j e c t  b a s e l i n e  y i e l d s  b e f o r e  
t h e  p r o j e c t  began o r  p r i o r  t o  t h e  t ime  t h e  p r o j e c t  c o u l d  have  had any  
e f f e c t .  S t a f f  a t  l l i r y a n g  i n d i c a t e d  t h a t  y i e l d s  on a l l  c r o p s  have  
e s s e n t i a l l y  remained r e l a t i v e l y  c o n s t a n t ,  h a v i n g  a c h i e v e d  h e i g h t e n e d  
p r o d u c t i o n  by t h e  e a r l y  1970s b e f o r e  t h e  p r o j e c t .  C o n c e n t r a t i o n  a f t e r  t h a t  
d a t e  was p l a c e d  on  r e d u c i n g  t h e  f a c t o r  o f  r i s k  i n c l u d i n g  a n  e a r l i e r  
m a t u r i t y  d a t e  and more r e s i s t a n c e  t o  d i s e a s e  and l o d g i n g .  
I f  t h e  p r o j e c t  were based  on t o o  low a d a t a  b a s e  f o r  e x p e r i m e n t a l  
s t a t i o n s ,  what  h a s  happened t o  f a r m e r s '  y i e l d s  d u r i n g  t h i s  p e r i o d  and what 
i s  t h e  p r o g n o s i s  f o r  a t t a i n i n g  t a r g e t  l e v e l s  o f  p r o d u c t i o n ?  The q u e s t i o n  
is  c r i t i c a l ,  b u t  t h e  answers  a r e  complex,  f o r  t h e r e  were  c l i m a t i c  and o t h e r  
c o n d i t i o n s  t h a t  i n t e r v e n e d .  
The p r o j e c t  e r r e d  by f a i l i n g  t o  t a k e  i n t o  a c c o u n t  o t h e r  e l e m e n t s  t h a t  
have a f f e c t e d  t o t a l  y i e l d s .  C r i t i c a l  f a c t o r s  were t h e  h i g h  s u p p o r t  p r i c e  
f o r  r i c e  t h a t  i n c r e a s e d  farm income a p p r e c i a b l y  and t h e  growing demand f o r  
w i n t e r  v e g e t a b l e s  t h a t  o f t e n  p roved  more l u c r a t i v e  t h a n  r i c e .  I m p o r t a n t  a s  
w e l l  were t h e  lower  p r i c e  s u p p o r t  f o r  b a r l e y  r e l a t i v e  t o  i n E l a t i o n ,  t h e  
government ' s  r e l u c t a n c e  t o  p u r c h a s e  more o f  i t ,  a  s h o r t a g e  o f  l a b o r  t h a t  
h a s  become more a c u t e  i n  r e c e n t  y e a r s ,  and s o c i a l  f a c t o r s  t h a t  make 
consumpt ion o f  b a r l e y  and p o t a t o e s  l e s s  d e s i r a b l e  t h a n  r i c e  i f  fa rm 
f a m i l i e s  have  h i g h e r  income.51 - One fa rmer  s a i d ,  "Why s h o u l d  w e  e a t  
p o t a t o e s  when w e  c a n  a f i o r d  t o  e a t  r i c e ? "  
?'see Appendix E ,  " P r o f i t a b i l i t y ,  C o s t s  and Revenue o f  F i v e  Crops" by Kwan 
S. K i m .  
Over t h e  p a s t  d e c a d e  t h e r e  h a s  been a  h i g h l y  s i g n i f i c a n t  d r o p  i n  
h e c t a r a g e  u n d e r  c u l t i v a t i o n  o f  t h e  c r o p s  a f o r e m e n t i o n e d .  The a r e a  p l a n t e d  
i n  b a r l e y  d e c l i n e d  from 730,000 ha i n  1970 !o 473,000 i n  1979; a r e a  i n  
wheat  from 97,000 t o  13,000 ha  o v e r  t h e  same p e r i o d ;  t h e  a r e a  i n  soybeans  
from 295,000 t o  207,000 h a ;  and t h e  a r e a  i n  p o t a t o e s  from 54,111 t o  34,000 
h a .  Thus,  e v e n  w i t h  i n c r e a s e s  i n  y i e l d s  p e r  h e c t a r e ,  a g g r e g a t e  p r o d u c t i o n ,  
and c o n s e q u e n t l y  n a t i o n a l  o b j e c t i v e s ,  a r e  n o t  b e i n g  met .  For  example:  
-- B a r l e y  p r o d u c t i o n  i n  t h e  decade  b e g i n n i n g  i n  1970 b a s i c a l l y  
remained c o n s t a n t  [ 1 , 5 9 1  m i l l i o n  m e t r i c  t o n s  (IlMT) i n  1970,  
1 , 5 0 8  NNT i n  19791,  a l t h o u g h  p e r  h e c t a r e  y i e l d s  r o s e  from 2 .18  
t o  3.19 PlT .  
-- Wheat p r o d u c t i o n  dropped from 219,000 t o  42,000 MT o v e r  t h e  
same d e c a d e ,  w h i l e  y i e l d s  i n c r e a s e d  o n e - t h i r d  ( f rom 2 .26  t o  
3.21 MTIha). 
-- Soybean p r o d u c t i o n  r o s e  s l i g h t l y  f rom 232,000 t o  257,000 PIT 
and y i e l d s  r o s e  from .79 t o  1 .3  NI'/ha. 
-- P o t a t o  p r o d u c t i o n  dropped f rom 605,000 t o  356,000 PIT b u t  y i e l d s  
a l s o  dropped from 11.31 t o  10.58 MT/ha between 1970 and 1979.  
With good w e a t h e r  and a  c o n t i m i n g  r e s e a r c h  program,  i t  i s  p o s s i b l e  t h a t  
t h e  t a r g e t s  may be  o b t a i n e d  o n  a l l  c r o p s  t e n  y e a r s  a f t e r  t h e  i n i t i a t i o n  o f  
t h e  p r o j e c t ,  i f  government p o l i c y  were t o  emphas ize  a l l  c r o p s .  T h i s  seems 
u n l i k e l y ,  however ,  i n  t h e  c a s e  o f  whea t ,  p o t a t o e s ,  and soybeans .  Even i f  
p e r  h e c t a r e  t a r g e t s  a r e  r e a c h e d ,  i t  is u n l i k e l y  t h a t  any a g g r e g a t e  
i n c r e a s e s  c a n  be e x p e c t e d .  Thus ,  i n d i v i d u a l  f a r m e r s  may w e l l  b e n e f i t  b u t  
t h e  n a t i o n  a s  a  whole  may f i n d  i t s  g o a l s  u n f u l f i l l e d .  
R ice  r e p r e s e n t s  a  s p e c i a l  c a s e .  The modern t e c h n o l o g i c a l  package  on  
which T o n g i l  depends  and t h e  s o p h i s t i c a t e d  management r e q u i r e d  i n  
c u l t i v a t i o n  h a s  had a s a l u t a r y  e f f e c t  o n  t h e  t r a d i t i o n a l  v a r i e t i e s  a s  w e l l  
a s  t h e  h i g h e r - y i e l d i n g  o n e s .  Thus T o n g i l  p r o d u c t i o n  p e r  h e c t a r e  i n c r e a s e d  
from 3.86 MT i n  1972 t o  4 .63  i n  1979 b u t  t h e  t r a d i t i o n a l  v a r i e t i e s  a l s o  
r o s e  from 3.32 t o  4 .37 o v e r  t h e  same p e r i o d .  Given t h e  p r i v a t e  marke t  
premium f o r  t h e  t r a d i t i o n a l  v a r i e t i e s  and t h e i r  g r e a t e r  r e s i s t a n c e  t o  c o l d  
and b l a s t  now, i t  may be a s  economic t o  grow t h e  improved j a p o n i c a  a s  t h e  
newer T o n g i l  v a r i e t i e s . 6 1  - 
O t h e r  q u e s t i o n s  must be  asked o f  t h e  p r o j e c t  d e s i g n ,  t h e  most  
i m p o r t a n t  o f  which i s  whe the r  t h e  c h o i c e  o f  s u b j e c t s  f o r  r e s e a r c h  was t h e  
most a p p r o p r i a t e .  R i c e  d b v i o u s l y  was c r i t i c a l  b o t h  from a  n a t i o n a l  and 
fa rmer  v i e w p o i n t .  B a r l e y  seemed n e c e s s a r y  e v e n  though t r e n d s  i n d i c a t e d  
t h a t  a l t h o u g h  i t  was a  government p r i o r i t y ,  i t  was u n l i k e l y  t o  r e m a i n  one  
o f  t h e  f a r m e r s ' .  Wheat, a t  any t ime  g i v e n  l a n d  u s e  i n  Korea ,  was h i g h l y  
q u e s t i o n a b l e .  Soybeans  were  of  l e s s  i m p o r t a n c e  and p o t a t o e s  were 
un impor tan t  i n  t e r m s  o f  n a t i o n a l  n e e d s .  R e s e a r c h e r s  a t  ORD i n d i c a t e  t h a t  
"See Appendix E,  " P r o f i t a b i l i t y ,  C o s t s  and Revenue o f  F i v e  Crops" by Kwnn 
S. K i m  and Appendix C ,  "The Korean E x p e r i e n c e  i n  I n c r e a s e d  R i c e  
P r o d u c t i o n "  by R o b e r t  I .  J a c k s o n .  The f i g u r e s  a r e  t a k e n  from T a b l e  C-2. 
l i v e s t o c k  m e c h a n i z a t i o n ,  a g r i c u l t u r a l  economics ,  and h o r t i c u l t u r a l  c r o p s  
have  p r e c e d e n c e  i n  r e s e a r c h  p r i o r i t i e s .  The e x c l u s i o n  o f  v e g e t a b l e s  i n  
p r o d u c t i o n ,  n u t r i t i o n a l ,  and e q u i t y  terms was a  s h a r e d  e r r o r .  The A s i a n  
V e g e t a b l e  R e s e a r c h  and Development C e n t e r  (AVRDC) s u p p o r t e d  r e s e a r c h  on  a  
v e r y  l i m i t e d  s c a l e ,  b o t h  m o n e t a r i l y  and a s  t o  t h e  number o f  v e g e t a b l e  
c r o p s ,  d u r i n g  t h e  l i f e  o f  t h e  A I D  p r o j e c t .  T h i s ,  however,  was no r e a s o n  
t o  e x c l u d e  s u c h  a n  i m p o r t a n t  f i e l d .  
The g o a l  o f  making g r a i n s  more r e s p o n s i v e  t o  h i g h e r  f e r t i l i z e r  u s a g e  
i s  a  c u r i o u s  one  g i v e n  t h e  o i l  c r i s i ;  of  1973,  t h e  i n c r e a s e  i n  p e t r o l e u m  
i m p o r t s ,  and t h e  h i g h e r  p r i c e s  o f  f e r t i l i z e r .  T h o ~ l g h t  s h o u l d  be  g i v e n  t o  
i n c r e a s i n g  p r o d u c t i o n  w i t h  l e s s  f e r t i l i z e r ,  r a t h e r  t h a n  c r e a t i n g  a n  e v e r -  
e x p a n d i n g  demand f o r  impor ted  p e t r o l e u m .  
It  h a s  p roven  i m p o s s i b l e  t o  e s t a b l i s h  a  c l e a r  and d i r e c t  l i n k  between 
t h e  r e s e a r c h  c a r r i e d  o u t  u n d e r  t h e  p r o j e c t  and improved y i e l d s .  T h e r e  was 
no b r e a k t h r o u g h .  No d o u b t  t h e  p r o j e c t  a s s i s t e d  t h e  r e s e a r c h  e f f o r t  and 
i n d i r e c t l y  c o n t r i b u t e d  t o  improved s t r a i n s  and p r o b a b l y  w i l l  c o n t i n u e  t o  do  
s o  a s  t h e  t r a i n e e s  r e t u r n  o r  become more e f f e c t i v e .  The o v e r a l l  judgment 
t h a t  must  be  made, however,  a t  l e a s t  a t  t h i s  t i m e  p r i o r  t o  t h e  end o f  t h e  
d e c a d e  of  p lanned  growth i n  1984,  is t h a t  t h e  a g r i c u l t u r a l  r e s e a r c h  p r o j e c t  
was a b e n e f i c i a l  b u t  n o t  a  c r i t i c a l  component o f  t h e  w e l l - e s t a b l i s h e d  
Korean r e s e a r c h  sys tem.  
C. Guidance:  The L i n k  between Resea rch  and t h e  Farm 
The deve lopmenta l  s u c c e s s  of  a g r i c u l t u r a l  r e s e a r c h  i s  dependen t  
upon t h e  e f f e c t i v e n e s s  of  t h e  s p r e a d  o f  a p p r o p r i a t e  r e s e a r c h  r e s u l t s  t o  
t h e  f a r m e r .  The Korean example l i n k s  t h e  r e s e a r c h  s y s t e m  b o t h  a t  t h e  
c e n t e r  and t h e  p e r i p h e r y  t o  a n  u b i q u i t o u s  e x t e n s i o n  s e r v i c e  known i n  
Korean a s  a  g u i d a n c e  sys tem.  - 71 
Both r e s e a r c h  and g u i d a n c e  f a l l  w i t h i n  t h e  purv iew of t h e  D i r e c t o r  
G e n e r a l  of t h e  O f f i c e  of  R u r a l  Development. Thus ,  t h e r e  i s  c o o r d i n a -  
t i o n  a t  t h e  a d m i n i s t r a c i r e  c e n t e r  a t  t h e  top  of t h e  b u r e a u c r a t i c  s t r u c -  
t u r e .  T h i s  c o o r d i n a t i o n  a l s o  e x t e n d s  t o  t h e  r u r a l  a r e a s .  Each 
p r o v i n c e  and gun (county;  h a s  a  branch o f f i c e  o f  r u r a l  development and 
g u i d a n c e  worker s  a r e  l o c . l t e d  i n  t h e  loweat. a d m i n i s t r a t i v e  u n i t ,  t h e  
myon, which forms a  s u b d i v i 3 i m  of a  coun ty .  I n  1981 ,  t h e r e  a r e  a  t o t a l  
of  7 ,980  g c i d a n c e  w o r k e r s  i r ,  Kclrea, of whom 7 ,648  a r e  deployed a t  t h e  
gun and myon l e v e l s ,  226 a t  tile p r o v i n c i a l  l e v e l ,  and o n l y  106 a t  
h e a d q u a r t e r s .  
Each gu idance  o f f i c e r  ( t h e  v a s t  m a j o r i t y  i s  male )  i s  r e s p o n s i b l e  f o r  
m o n i t o r i n g  t h e  p r o d u c t i o n  and c u l t i v a t i o n  t e c h n i q u e s  o f  from 6 t o  12 
v i l l a g e s  depend ing  on  t h e  t e r r a i n  and p o p u l a t i o n .  He is  i n  c o n s t a n t  
c o n t a c t  w i t h  t h e  v i l l a g e r s ,  somet imes ,  a c c o r d i n g  t o  a  few f a r m e r s ,  t o o  
o f t e n .  I n  some a r e a s  d u r i n g  c r i t i c a l  p e r i o d s  s u c h  a s  t r a n s p l a n t i n g  o r  
d u r i n g  emergenc jes  s u c h  a s  d r o u g h t ,  h i s  v i s i t s  may b e  d a i l y ,  a d v i s i n g  
?'For a  more d e t a i l e d  d i s c u s s i o n ,  s e e  Appendix 6 ,  "Resea rch  and E x t e n s i o n :  
The I n t e g r a t i o n  o f  I n q u i r y  and Guidance ,"  by David I .  S t e i n b e r g .  
f a r m e r s  and r e p o r t i n g  t o  t h e  government on c o n d i t i o n s .  Even i n  a  most  
r e m o t e ,  mounta inous  v i l l a g e  i n h a b i t e d  by fo rmer  swidden ( s l a s h  and burn )  
f a r m e r s ,  t h e  gu idance  worker  v i s i t e d  t h e  a r e a  once  a  month. I t  i s  p r o b a b l y  
s a f e  t o  s a y  t h a t  on1.y i s o l a t e d  fa rmhouses  e s c a p e  t h e i r  a t t e n t i o n .  
These  w o r k e r s  a r e  g r a d u a t e s  o f  a g r i c u l t u r a l  h i g h  s c h o o l s  where ,  
th rough  j o i n t  a p p o i n t m e n t s ,  p r o v i n c i a l  o f f i c e  o f  r u r a l  d e t - l o p m e n t  s t a f f  
and t e a c h e r s  have  c l o s e  communication and t h e  c u r r i c u l u m  i s  gea red  t o  t h e  
p r a c t i c a l  n e e d s  o f  t h e  r u r a l  a r e a s .  These  men a r e  ove rworked ,  v i s i t i n g  
f a r m e r s  s e v e n  d a y s  a  week w i t h o u t  any r e s p i t e  d u r i n g  t h e  growing s e a s o n .  
There  i s  a n  a t t r i t i o n  r a t e  o f  2 p e r c e n t  because  o f  r e l a t i v e l y  low pay  ($176 
p e r  month s t a r t i n g  s a l a r y )  and h a r d  work,  b u t  t h i s  i s  r e m a r k a b l y  low 
c o n s i d e r i n g  t h e  demands t h e  s t a t e  p l a c e s  on  them. 
The gu idance  sys tem i s  supplemented by a n  e f f e c t i v e  and e q u a l l y  wide- 
s p r e a d  t r a i n i n g  program, c a r r i e d  o u t  a n n u a l l y  d u r i n g  t h e  w i n t e r  months.  I t  
f i r s t  t r a i n s  t h e  t r a i n e r s  who t h e n  t r a i n  t h e  Earmers. No fa rm f a m i l y  
r e m a i n s  untouched by t h e  sys tem.  T r a i n i n g  i n c l u d e s  i n s t r u c t i o n  i n  improved 
c u l t i v a t i o n  t e c h n i q u e s ,  c r o p  management and human n u t r i t i o n a l  programs.  
The e f f o r t  i s  c o o r d i n a t e d  w i t h  t h e  Sae-maul Movement, t h e  a d m i n i s t r a t i v e  
o r g a n i z a t i o n  o f  which r e a c h e s  t o  t h e  gun b u t  which i s  a l s o  a c t i v e  i n  
v i r t u a l l y  e v e r y  v i l l a g e  t h r o u g h  v i l l a g e  l e a d e r s .  
Guidance and t r a i n i n g  a r e  f u r t h e r  augmented by a  s e r i e s  of demon- 
s t r a t i o n  p l o t s  w i t h  emphasis  p l a c e d  on r i c e .  There  a r e  two p l o t s  f o r  
r i c e  i n  e v e r y  v i l l a g e  t h a t  g r a p h i c a l l y  i l l u s t r a t e  t o  t h e  f8r;ner t h e  
e x p e c t e d  r e s u l t s  from growing v a r i o u s  v a r i e t i e s  of  r i c e  w i t h  improved 
t e c h n i q u e s .  The f a r m e r s  have  been q u i c k  t o  make t h e  t r z n s i t i o n  t o  t h e  
new v a r i s t i e s  once  t h e y  r e a l i z e  t h e i r  p o t e n t i a l  b e n e f i t s .  For  ex- 
ample ,  i n  Nor th  Kyongsang P r o v i n c e  p l a n t i n g  of  t h e  T o n g i l  v a r i e t i e s  
r o s e  from 1 6 . 2  p e r c e n t  of h e c t a r a g e  i n  1970 ( f o r  s e e d )  t o  6 9 . 6  p e r -  
c e n t  i n  1978.  Due t o  b l a s t  d i s e a s e  i n  1979 ,  t h e  p e r c e n t a g e  dropped 
t o  62.4  p e r c e n t  i n  1979 and t o  48 .4  p e r c e n t  i n  1980.  Because  o f  t h e  
d i s a s t r o u s  h a r v e s t  due t o  c o l d  w e a t h e r  t h a t  y e a r ,  ;he f a r m e r s  i n  1981 
w i l l  p l a n t  p e r h a p s  t w o - t h i r d s  of t h e l r  c r o p  w i t h  t r a d i t i o n a l  v a r i e t i e s  
which a r e  more r e s i s t a n t  t o  c o l d  and now b l a s t  a s  w e l l .  Tt15s  i l l u s -  
t r a t e s  t h a t  a l t h o u g h  t h e  g u i d a n c e  o f f i c e r  may c a j o l e  and p e r s u a d e ,  
he  canno t  d i c t a t e .  
I t  i s  r a r e  i n  any n a t i o n  t o  s e e  such  a  comprehensive  and comple te  
sys tem t h a t  h a s  t h e  i n s t i t u t i o n a l  c a p a c i t y  t o  t r d n s f o r m  r e s e a r c h  i n t o  
p r o d u c t i o n .  Without  i t ,  an a g r i c u l t u r a l  r e s e a r c h  program c o u l d  n o t  b e  
a s  e f f e c t i v e  s o  q u i c k l y .  T h i s  t r a n s i t i o n  from r e s e a r c h  t o  p r o d u c t i o n  
was f u r t h e r  a s s i s t e d  by t h e  growth of  a r u r a l  road network t h a t  a l lowed  
t h e  g u i d a n c e  worker  e a s y  a c c e s s  t o  t h e  v i l l a g e s  and e n a b l e d  t h e  
f a r m e r s  t o  have  w i d e r  e x p o s u r e  t o  t h e  o u t s i d e  wor ld  and t o  become n 
p a r t  nf a  n a t i o n a l  food marke t .  
I f  r e s e a r c h  was s t r e s s e d  and gu idance  s p r e a d  t h e  r e s e a r c h  r e -  
s u l t s ,  t h e n  what happened on t h e  farm? Aggrega te  d a t a  a r e  n o t  s u f f i -  
c i e n t  t o  e x p l a i n  t h e  c o n d i t i o n  of  t h e  i n d i v i d u a l  f a rmer  whose un ique  
s i t u a t i o n  i s  d e s c r i b e d  below. 
D. The Korean Farm 
E f f e c t i v e  l a n d  r e f o r m s  a f t e r  t h e  J a p a n e s e  o c c u p a t i o n  and i n  t h e  
e a r l y  p e r i o d  o f  t h e  Korean Repub l i c  were  a  s a l i e n t  f a c t o r  i n  improv- 
i n g  r u r a l  e q u i t y  i n  Korea.  Korean f a r m e r  h o u s e h o l d s ,  d e c r e a s i n g  a s  
a  p e r c e n t a g e  of t h e  t o t a l  p o p u l a t i o n  from 51.6 p e r c e n t  i n  1968 t o  
28.9 p e r c e n t  i n  1 9 7 9 ,  may n o t  l e g a l l y  own more than t h r e e  h e c t a r e s  of  
f a rm l a n d  ( e x c l u d i n g  up land  o r c h a r d s ) .  Somz 29.8 p e r c e n t  of farm 
f a m i l i e s  c u l t i v a t e  l a n d  under  0 . 5  h a ,  and 35 .3  p e r c e n t  between one- 
h a l f  and one  h e c t a r e ,  25.7 p e r c e n t  between one and two h e c t a r e s ;  and 
o n l y  5 .4  p e r c e n t  o v e r  two h e c t a r e s .  The consequences  of r e l a t i v e l y  
e q u i t a b l e  l a n d  d i s t r i b u t i o n  a r e  t h a t  a g r i c u l t u r a l  r e s e a r c h  and r u r a l  
development p rograms ,  i f  t h e y  r e a c h  t h e  farm a s  t h e y  do i n  Korea ,  a r e  
i m p o r t a n t  f a c t o r s  i n  r u r a l  e q u i t y .  
The growth of e l e c t r i f i c a t i o n  of r u r a l  a r e a s  g r e a t l y  c o n t r i b u t e d  
bo th  t o  improved p r o d u c t i o n  and i n c r e a s e s  i n  t h e  s t a n d a r d  of  l i v i n g .  
Except  p e r h a p s  f o r  s m a l l ,  i s o l a t e d  i s l a n d s  and a  few s c a t t e r e d  farm- 
h o u s e s ,  farm f a m i l i e s  have  a c k o s s  t o  e l e c t r i c i t y  (some 8 3  p e r c e n t  have  
t e l e v i s i o n  s e t s ) .  Even i n  v i l l a g e s  t h a t  were  t r a d i t i o n a l l y  composed of  
swidden f a r m e r s ,  some c o u l d  a f f o r d  t h e  3 ,000  won monthly  e l e c t r i c  c h a r g e s .  
-
The p e r v a s i v e  u s e  of  p l a s t i c  t o  r e t a i n  m o i s t u r e  and r e t a r d  weeds 
on up land  c r o p s  s u c h  a s  p e p p e r s ,  t o  p r o t e c t  a g a i n s t  c o l d  on r i c e  seed-  
l i n g s ,  and t o  grow w i n t e r  v e g e t a b l e s  i n  t h e  e x t e n s i v e  p l a s t i c  green-  
houses  have  d e s t r o y e d  t h e  t r a d i t i o n a l  a e s t h e t i c  s c e n e  o f  t h e  Korean 
l a n d s c a p e  ( c r e a t i n g  a  problem f o r  t h o s e  who p a i n t  i n  t h e  t r a d i t i o n a l  
o r i e n t a l  s t y l e ) ,  b u t  w i t h o u t  q u e s t i o n  i t  h a s  improved farm income 
and h e l p e d  t r a n s f o r m  t h e  r u r a l  economy. 
The r u r a l  economic s t r u c t u r e ,  however,  i s  dependent  on r i c e .  I t  
p r o v i d e s  more t h a n  h a l f  of t h e  farm h o u s e h o l d  income. Al though t h e  
a r e a  of i r r i g a t e d  paddy h a s  g e n e r a l l y  remained c o n s t a n t ,  t h e  a r e a  de- 
v o t e d  t o  t h e  h i g h e r  y i e l d i n g  v a r i e t i e s  of  T o n g i l  h a s  r i s e n  n a t i o n a l l y  
from 15.9  p e r c e n t  of t h e  r i c e  a r e a  i n  1972 t o  a  h i g h  of 76 .2  p e r c e n t  
i n  1978.  With t h i s  i n c r e a s e  came a  s t e a d y  r ise i n  p r o d u c t i o n  p e r  
h e c t a r e  from 3.86 NT t o  a  h i g h  of 5 .53  WT i n  1977 
An i n c r e a s i n g  n a t i o n a l  marke t  o r i e n t a t i o n  bv tlic f a rmer  c o u ~ l p d  
w i t h  an  i n t e n s i v e  campaign by gu idance  w o r k e r s  prompted t h i s  s h i f t .  I t  
was accompanied by improvements i n  c u l t i v a t i o n  t e c h n i q u e s  and techno-  
l o g i c a l  i n n o v a t i o n s  t h a t  a l s o  s p u r r e d  t h e  i n c r e a s e d  y i e l d s  of  t h e  
t r a d i t i o n a l  v a r i e t i e s  of r i c e .  T h i s  r e m a r k a b l e  s h i f t  was p r e d i c a t e d  
on two f a c t o r s  beyond t h e  f a r m e r s '  c o n t r o l  b u t  a t  l e a s t  i n  p a r t  w i t h -  
i n  t h e  purview of  a g r i c u l t u r a l  r e s e a r c h :  t h e  T o n g i l  v a r i e ? i e s  i n  
t h e i r  e a r l i e r  y e a r s  were r e s i s t a n t  t o  b l a s t  d i s e a s e  and t h e  normal lv  
warm wea the r  p r e v e n t e d  c o l d  from u n d e r c u t t i n g  p r o d u c t i o n  i n c r e a s e s .  
I t  i s  common t h a t  new v a r i e t i e s  of  r i c e  a r e  r e s i s t a n t  t o  b l a s t  
f o r  a  number of y e a r s ,  b u t  i t  is e q u a l l y  a p p a r e n t  t h a t  new r a c e s  of  
b l a s t  d e v e l o p ,  e s p e c i a l l y  when v a s t  c o n t i g u o u s  d r e a s  a re  p l a n t e d  tn 
t h e  same s t r a i n .  T h i s  o c c u r r e d  in 1 9 7 9 ,  c a u s i n g  a  drop bo th  i n  
a g g r e g a t e  p r o d u c t i o n  o f  T o n g i l  from 4,5161MMT i n  1978 t o  3,4491MMT i n  1979 
and w i t h  a  p e r  h e c t a r e  p r o d u c t i o n  d r o p  from 4.86 to 4 . 6 3  o v e r  t h e  same 
t i m e .  The ex t reme  c o l d  o f  1980 d e v a s t a t e d  t h e  T o n g i l  c r o p  c u t t i n g  
p r o d u c t i o n  and y i e l d s  by o n e - t h i r d ,  l o w e r i n g  farm income, and c r e a t i n g  a  
c r i s i s  o f  c r e d i b i l i t y  be tween t h e  f a r m e r  and t h e  g u i d a n c e  worker ,  a s  well. 
a s  t h e  government ,  which had a d v o c a t e d  T o n g i l  p r o d u c t i o n .  Thus i n  1981,  
a l t h o u g h  f i g u r e s  a r e  n o t  y e t  f i r m ,  t h c  p r o p o r t i o n  o f  t r a d i t i o n a l  v a r i e t i e s  
o f  r i c e  c u l t i v a t e d  a r e  l i k e l y  t o  be a b o u t  t w o - t h i r d s  t o  o n l y  o n e - t h i r d  o f  
T o n g i l .  Because c u l t i v a t i o n  t e c h n i q u e s  have  improved,  t r a d i t i o n a l  v a r i e t a l  
y i e l d s  a r e  e x p e c t e d  t o  be  h i g h .  
I n c r e a s i n g  farm income from r i c e  h a s  l e d  t o  a  d e c r e a s e  i n  o t h e r  c r o p s  
i n c l u d e d  i n  t h i s  p r o j e c t  and a n  o v e r a l l  d e c l i n e  i n  t h e  l a n d  u t i l i z a t i o n  
r a t i o - - t h e  l a n d  doub le -c ropped .  I n  1970,  i t  was 1 . 4 2 ,  b u t  i n  1979 i t  was 
1 .30 ,  i n d i c a t i n g  t h a t  f a r m e r s  r e g a r d  w i n t e r  c r o p s  s u c h  a s  b a r l e y  and wheat  
a s  uneconomic and t h a t  t h e y  would p r e f e r ,  a c t i n g  e c o n o m i c a l l y ,  t o  p u t  a  
much s m a l l e r  amount o f  l a n d  u n d e r  w i n t e r  c u l t i v a t i o n  i n  v e g e t a b l e s .  "We 
o n l y  grow b a r l e y , "  a s  many f a r m e r s  remarked,  "because  t h e r e  i s  n o t h i n g  el-se 
t o  do i n  w i n t e r . "  T h i s  l a c k  o f  e n t h u s i a s m  f o r  b a r l e y ,  i n  s p i t e  o f  
government p o l i c y  pronouncements ,  i s  o n l y  b a l a n c e d  by t h e  s p e c i a l  
p r o d u c t i o n  o f  two-row b a r l e y  i n  t h e  Sou th  under  c o n t r a c t  w i t h  brewing 
companies  t h a t  u s e  i t  f o r  m a l t .  
I n c r e a s e s  i n  u s e  o f  p e s t i c i d e s  and h e r b i c i d e s ,  which a n n u a l l y  now c o s t  
t h e  f a rmer  more t h a n  f e r t i l i z e r ,  a r e  r e f l e c t i v e  o f  t h e  s h o r t a g e  o f  l a b o r .  
Whatever t h e i r  p o t e n t i a l  d e l e t e r i o u s  e n v i r o n m e n t a l  e f f e c t s ,  t h e y  c o n t r i b u t e  
t o  a  n a t i o n a l  s h o r t - t e r m  economic g o a l .  F e r t i l i z e r  u s e ,  however,  d e c l i n e d  
c o n s i d e r a b l y  i n  1980 ( t o  828,000 NT from a h i g h  o f  916,000 MT i n  l 9 7 8 ) ,  
a g a i n  r e f l e c t i n g  i n c r e a s e d  c o s t s  i n  r e l a t i o n  t o  r e t u r n s .  
The economic consequences  of  t h e  improved v a r i e t i e s  a r e  a p p a r e n t .  
U n t i l  1977,  r e a l  income had r i sen - -due  t o  a  s t r o n g  government p r i c e  s u p p o r t ,  
s h i f t  i n  f a v o r  o f  T o n g i l ,  and t h e  improved t e c h n o l o g i c a l  package and 
c u l t i v a t i o n  t e c h n i q u e s  t h a t  have s p i l l e d  o v e r  n o t  o n l y  t o  t r a d i t i o n a l  r i c e  
b u t  t o  o t h e r  c r o p s  as w e l l .  Farm income r o s e  r e d u c i n g  t h e  eccnomic 
d i s p a r i t y  between t h e  u r b a n  i n d u s t r i a l  c l a s s  and t h e  f a rmer .  The 
p r o f i t a b i l i t y  o f  r i c e  was c o r r e l a t e d  w i t h  s i z e  o f  a r e a  c u l t i v a t e d ,  
i n c r e a s e d  p r o d u c t i v i t y ,  and t h e  p u r c h a s e  p r i c e  of  r i c e .  I n c r e a s e s  o f  
income, a l t h o u g h  p a r t i a l l y  a t t r i b u t e d  t o  v e g e t a b l e  c r o p s ,  were m o s t l y  a  
p r o d u c t  o f  T o n g i l  c u l t i v a t i o n .  
Sil lce 1977,  however,  t h e  marg in  o f  p r o f i t a b i l i t y  o f  T o n g i l  h a s  
d e c l i n e d  r a p i d l y .  Y i e l d  d i f f e r e n t i a l s  between T o n g i l  and t h e  t r a d i t i o n a l  
v a r i e t i e s  were  more t h a n  30 p e r c e n t  i n  1977,  b u t  o n l y  15 p e r c e n t  i n  1980.  
The h i g h e r  market  p r i c e  f o r  t h e  t r a d i t i o n a l  s t r a i n s ,  and t h e i r  b e t t e r  
r e s i s t a n c e  t o  c o l d  and b l a s t  made them e q u a l l y  p r o f i t a b l e ,  a t  l e a s t  i n  
some a r e a s .  Because o f  t h e  p o o r  pe r fo rmance  i n  1980,  many f a r m e r s  w i l l  
o p t  f o r  r i s k  a v e r s i o n  and  t h u s  grow t h e  o l d e r ,  more r e l i a b l e ,  v a r i e t i e s .  
Wheat and b a r l e y  p r o v i d e  a  d i f f e r e n t  p e r s p e c t i v e .  I f  t h e  v a l u e  o f  
f a r m e r s '  unpaid  l a b o r  and equipment  a r e  i n c l u d e d ,  t h e  c o s t s  of  p r o d u c t i o n  
a r e  above t h e  market  v a l u e .  C o n s i d e r a b l e  b a r l e y  i s  s t i l l  grown because  
t h e  w i n t e r  o p p o r t u n i t y  c o s t s  f o r  f a rm l a b o r  i n  some a r e a s  a r e  minimal .  
White p o t a t o e s  and s o y b e a n s ,  however,  were  m a r g i n a l l y  p r o f i t a b l e  
i n  1977 ,  b u t  demand h a s  d e c l i n e d  as t h e y  compete on t h e  same l a n d  
w i t h  v e g e t a b l e  c r o p s  such  a s  r e d  p e p p e r s ,  o n i o n s ,  g r e e n  o n i o n s ,  and 
cucumbers ,  f o r  which p r i c e s  a r e  h i g h e r .  
The e f f e c t s  of  improved a g r i c u l t u r a l  t echno logy  on  t h e  farm have  
been i m p o r t a n t .  The T o n g i l  s t r a i n s  r e q u i r e  20 t o  30 p e r c e n t  more la- 
b o r .  Thus t h e r e  is a n  i n c r e a s e d  demand f o r  l a b o r  a t  a  t i m e  when 
t h e r e  have  been m a s s i v e  p o p u l a t i o n  f l o w s ,  e s p e c i a l l y  of  t h e  most  
p r o d u c t i v e  men and women, t o  u r b a n  a r e a s .  Labor  c o s t s  have  i n c r e a s e d  
f o r  b o t h  s e x e s ,  a l t h o u g h  d i s p a r i t i e s  between them e x i s t ,  and i n  some 
a r e a s  f a r m  l a b o r  is t h e  l e a s t  a t t r a c t i v e  a l t e r n a t i v e .  For  example ,  
i n  a  f i s h i n g  and fa rming  v i l l a g e ,  male  worker s  c o u l d  e a r n  d a i l y  o n l y  
6 ,000 - won f o r  farm work,  b u t  10 ,000 - won o n  t h e  f i s h i n g  b o a t s .  
I n  sum, t h e r e  h a s  been a  s u b s t i t u t i o n  of  m e c h a n i z a t i o n  f o r  l a b o r .  
The m e c h a n i z a t i o n  h i e r a r c h y  change i s  f i r s t  t o  t i l l e r s  ( t h e r e  were  
289,000 i n  Korea i n  1980)  s i n c e  t h e  most  e x p e n s i v e  f a rm c o s t  i n v o l v e s  
c a t t l e  and male  worker s  ( f e m a l e  t i l l e r  o p e r a t o r s  a r e  b e i n g  t r a i n e d  by 
ORD, a  welcome change) .  The second  change -is t o  t h e  m e c h a n i c a l  t r a n s -  
p l a n t e r ,  a l e s s  c o s t - e f f e c t i v e  measure  a s  t - a n s p l a n t i n g  m i ~ i n l y  i n v o l v e s  
f e m a l e s  a t  lower  wages. The s h o r t a g e  of  c8:ansplanting l a b o r  was a p p a r e n t  
d u r i n g  t h e  e v a l u a t i o n ,  a s  even  t h e  m i l i t a r y  was m o b i l i z e d  t o  a s s i s t  i n  
t h i s  p r o c e s s .  The l a s t  change i s  t o  bi-ntiers and s m a l l  combines .  A s  
t h e  f a r m  p o p u l a t i o n  moves t o  u r b a n  a r e ~ s ,  ~ k z r e  w i l l  be  a n  i n c r e a s i n g  
demand f o r  m e c h a n i z a t i o n ,  which w i l l  become c-ver more i m p o r t a n t  and 
w i l l  r e q u i r e  i n c r e a s i n g  a t t e n t i o n .  
A g r i c u l t u r a l  r e s e a r c h  h a s  c o n t r i b u t e d  p o s i t i v e l y  t o  r u r a l  e q u i t y .  
It h a s  p r o v i d e d  f a r  g r e a t e r  b e n e f i t s  f o r  t h e  f a r m e r s  t h a n  f o r  t h e  
u rban  p o p u l a t i o n ,  and t h u s ,  i n  a  s e n s e ,  r e p r e s e n t s  a s u b s i d y  of t h e  
r u r a l  p o p u l a t i o n  by t h e  n a t i o n  a s  a  whole .  81 It h a s  h e l p e d  b o t h  
s m a l l e r  and l a r g e r  l a n d h o l d e r s .  The government ' s  i n t e r e s t  i n  r u r a l  
e q u i t y ,  b o t h  a  p o l i t i c a l  and  a n  economic n e e d ,  i s  e x p r e s s e d  i n  r i c e  
p u r c h a s e  p r i c e  s u b s i d i e s  t h a t  have  improved t h e  r u r a l - u r b a n  t e rms  of  
t r a d e .  I n  some r e g i o n s ,  d u c  t o  poor  y i e l d s  of  t h e  h i g h - y i e l d i n g  
v a r i e t i e s ,  p r i c e  s u p p o r t  a l o n e  was n o t  a d e q u a t e  t o  r a i s e  r u r a l  income. 
Thus i n  Kwangwon P r o v i n c e ,  f o r  example ,  r u r a l  incomes r o s e  i n  t h e  p a s t  
t h r e e  y e a r s  i n  c u r r e n t  t e r n s .  I n  r e a l  t e rms ,  however,  a c c o u n t j i ~ g  
f o r  i n f l a t i o n ,  t h e y  d e c l i n e d .  The government h a s  h e l p e d  t h e  s m a l l  
h o l d e r s  ( t h o s e  w i t h  l e s s  t h a n  o n e - h a l l  h e c t a r e  of  paddy) by g i v i n g  them 
p r i o r i t y  i n  r i c e  p u r c h a s e s ,  e s p e c i a l l y  i n  1980.  I n  1381 ,  b e c a u s e  of a  
c u r r e n t :  d r o u g h t ,  t h e  c e n t r a l  government a l l o c a t e d  $20 m i l l i o n  t o  s u b s i -  
d i z e  f a r m e r s .  I t  a l s o  p r o v i d e d  mobi l e  w a t e r  pumps and p l a n t e d  a d d i -  
t i o n a l ,  l a t e r  seed  b e d s  of  r i c e ,  t h e  s e e d l i n g s  From which w i l l  be  d i s -  
t r i b u t e d  f r e e  t o  s m a l l  f a r m e r s  i f  t h e i r  c u r r e n t  o n e s  c a n n o t  be t r a n s -  
p l a n t e d  b e c a u s e  of w a t e r  s h o r t a g e s .  The government ' s  c o n c e r n  w i t h  
e q u i t y  a s  a n  economic good and a  p o l i t i c a l  n e c e s s i t y  seems r e a l  and 
c o n t i n u i n g .  
"see Appendix E ,  " P r o f i t a b i l i t y ,  C o s t s  and Revenue o f  F i v e  Crops ,"  by 
Kwan S.  K i m .  
E. S o c i a l  F a c t o r s  i n  Korean A g r i c u l t u r a l  Development 
The m i l i e u  of t h e  Korean fa rm v i l l a g e  i s  d u a l i s t i c .  I t  is  marked 
by i n c r e a s i n g  r a t i o n a l i z a t i o n  of  f a rming  p a t t e r n s  w h i l e  r e t a i n i n g  
t ime-honored consumpt ion p r e f e r e n c e s .  T h e r e  is new p h y s i c a l  m o b i l i t y ,  
b u t  t r a d i t i o n a l  h i e r a r c h i c a l  f a m i l y  r e l a t i o n s h i p s  a r e  s t i l l  e v i d e n t .  
I n c r e a s e d  f e m a l e  employment i n  u r b a n  a r e a s  h a s  n o t  y e t  b roken  s e x  d i s -  
c r i m i n a t i o n  i n  f a r m  l a b o r  wages.  Modern e d u c a t i o n  i s  p e r c e i v e d  t o  b e  
a  p o s i t i v e  g o a l ,  b u t  much of  what is t a u g h t  i s  Confucian  i n  c o n t e n t .  
The fa rmer  is c a j o l e d  by t h e  government t o  grow c e r t a i n  c r o p s  and t o  
d o n a t e  l a b o r  f o r  v i l l a g e  p r o j e c t s ;  b u t  h e  may remain  autonomous i f  h *  
f e e l s  h i s  i n t e r e s t s  a r e  t h r e a t e n e d .  Some of  t h e s e  changes  h a v e  o c c u r r -  
ed a s  a  r e s u l t  of i n c r e a s e d  a g r i c u l t u r a l  p r o d u c t i o n ,  a b y p r o d u c t ,  i n  
p a r t ,  of a g r i c u l t u r a l  r e s e a r c h .  
There  h a s  been a  ma jo r  m i g r a t i o n  t o  u r b a n  a r e a s ,  f o r  t h e  mecca of  
t h e  c i t y  is n o t  o n l y  a c a l l  t o  t h e  p o s s i b i l i t y  of  g r e a t e r  income; i t  
is a l s o  a n  e s c a p e  from t h e  monotony of  v i l l a g e  l i f e  and t h e  s t r a t i f i c a -  
t i o n  of b o t h  t h e  f a m i l y  and  t h e  v i l l a g e  a g e  and power s t r u c t u r e .  T h i s  
r e s u l t s  i n  a n  a g i n g  of  f a r m e r s .  Farm f a m i l i e s '  s i z e s  h a v e  a l s o  de- 
c l i n e d  from a n  a v e r a g e  of  6 .17  i n  1975 t o  5.03 p e r s o n s  i n  1979.  The 
fa rm p o p u l a t i o n  under  t h i r t e e n  h a s  d e c l i n e d  by 1 . 3  m i l l i o n  d u r i n g  t h i s  
p e r i o d .  More i m p o r t a n t  f o r  c u r r e n t  l a b o r  n e e d s  on t h e  farm,  is  t h e  
d rop  i n  younger and m i d d l e a g e  w o r k e r s  be tween 1975  and 1979,  t h e  1 4  t o  
19 y e a r  c o h o r t  d e c l i n e d  from 1 .9  m i l l i o n  t o  1 . 6  m i l l i o n  and t h e  20 t o  
$ 9  y e a r  g r o u p ,  from 4 . 2  m i l l i o n  t o  3 . 5  m i l l i o n ,  a p p r o x i m a t e l y  e q u a l l y  
among b o t h  men and women. Labor h a s  become i n c r e a s i n g l y  s c a r c e .  Among 
new Sae-maul-const ructed  h o u s e s ,  o n e  c a n  o c c a s i o n a l l y  see a  more t r a d i t i o n a l  
one  abandoned,  now p e r h a p s  used f o r  s t o r a g e  o r  a n i m a l s .  
The i m p l i c a t i o n s  o f  t h e s e  changes  a r e  i m p o r t a n t .  Government f i g u r e s  
i n d i c a t e  a b o u t  a 7  p e r c e n t  rate o f  t enancy ;  y e t  i n f o r m a l  estimates i n d i c a t e  
t h a t  i t  may be  h i g h e r  and i n d e e d  i s  growing.  I n f o r m a l  t e n a n c y  o r  work ing  
f o r  wages on  l a n d  owned by t h o s e  who have  m i g r a t e d ,  a t  l e a s t  t e m p o r a r i l y ,  
t o  u rban  a r e a s  h a s  p l a c e d  p r e s s u r e  o n  m e c h a n i z a t i o n  and t h e  u s e  o f  
h e r b i c i d e s ,  t h u s  r e d u c i n g  l a b o r  demands f o r  weeding.  S i n c e  T o n g i l  r i c e  
r e q u i r e s  more l a b o r ,  and a s  b a r l e y  f o r  food i s  n o t  p r o f i t a b l e  under  p r e s e n t  
c i r c u m s t a n c e s  b u t  e s p e c i a l l y  i f  c a s h  i s  r e q u i r e d  t o  h i r e  l a b o r ,  t h e r e  is 
t e n s i o n  between t h e  demands o f  n a t i o n a l  p o l i c y  f o r  h i g h e r  y i e l d s  o f  s t a p l e  
g r a i n s  and t h e  n a t i o n a l  need f o r  i n d u s t r i a l i z e d  e x p o r t  p r o d u c t i o n .  
The i n c r e a s e d  demand f o r  e d u c a t i o r , ,  f i n a n c e d  main ly  by t h e  consumer as 
t h e  government h a s  i n v e s t e d  l e s s  i n  e d u c a t i o n  t h a n  i n  most d e v e l o p i n g  
c o u n t r i e s ,  h a s  a l s o  c o n t r i b u t e d  t o  m o b i l i t y .  The b e t t e r  e d t ~ c a t e d  t h e  boy 
o r  g i r l ,  t h e  g r e a t e r  t h e  l i k e l i h o o d  o f  m i g r a t i o n ,  f o r  t h a t  i s  t h e  g o a l .  I n  
a  Confucian  s o c i e t y ,  e d u c a t i o n  i s  n o t  o n l y  a n  i n h e r e n t  good; i t  i s  t h e  
s o c i a l  s e c u r i t y  o f  t h e  f a m i l y  and t h e  o p p o r t u n i t y  t o  e s c a p e  t o  t h e  
u n r e s t r i c t e d  anonymity  o f  u r b a n  l i f e .  I n c r e a s e d  e d u c a t i o n  a l s o  r e d u c e s  
f a n i l y  farm l a b o r  a s  c h i l d r e n  r e m a i n  i n  s c h o o l  l o n g e r .  So e f f e c t i v e  
r e s e a r c h  r e s u l t i n g  i n  h i g h e r  incomes i n c r e a s e d  o f f - f a rm m i g r a t i o n .  
The Sae-maul Movement h a s  had a  s t r o n g  command e lement  t o  i t s  
d i f f u s i o n  t o  t h e  v i l l a g e s .  The d i s t i n c t i o n  be tween  t a x a t i o n  and v o l u n t a r y  
d o n a t i o n s  t o  Sae-maul p r o j e c t s ,  s u c h  a s  a  b i l l a g e  r o a d  o r  w a t e r  s y s t e m ,  and 
between corvee  l a b o r  and  v o l u n t a r y  work i s  i n d i s t i n c t  a t  b e s t .  Yet o u t  o f  
t h i s  mandated s t r u c t u r e  h a s  come g r e a t e r  v i l l a g e  c o o p e r a t i o n  and p e r h a p s  a s  
w e l l  a  s e n s e  o f  v i l l a g e  p r i d e  t h a t  might  c o n t i n u e  t o  some d e g r e e  s h o u l d  t h e  
Sae-maul Movement end .  
P e r h a p s  most e v i d e n t  and o f  l a s t i n g  i m p o r t a n c e  i s  a  s h i f t  i n  a t t i t u d e s .  
Korea h a s  become a  n a t i o n  o f  f a r m e r s ,  no l o n g e r  o n e  o f  p e a s a n t s .  The r u r a l  
economy h a s  been t r a n s f o r m e d  from one o f  s u b s i s t a n c e  t o  m a r k e t - o r i e n t e d  
p r o d u c t i o n .  B a r t e r  h a s  g i v e n  way t o  c a s h  and m i c r o - r e g i o n a l  l a b o r  m a r k e t s  
have  been t u r n e d  i n t o  o n e  n a t i o n a l  l a b o r  f o r c e .  These  changes  a r e  
g e n e r a l l y  p o s i t i v e ,  b u t  t h e y  r e p r e s e n t  a more complex environment  i n  which 
t h e  Korean Government w i l l  have  a  c o n t i n u i n g  and a n  e v e n  more p e r v a s i v e  
r o l e  t h a t  i t  w i l l  have tomanage w i t h  i n c r e a s i n g  c a r e .  
F.  Macroeconomic I m p l i c a t i o n s  o f  Improved Technology 
Al though t h e  impac t  o f  a g r i c u l t u r a l  r e s e a r c h  c a n  m o s t l y  be  measured a t  
t h e  farm l e v e l ,  i t s  economy-wide e f f e c t  is g e n e r a l l y  i n d i r e c t  i n  n a t u r e ,  
and more d i f f i c u l t  t o  e v a l u a t e .  
A r e a d i l y  m e a s u r a b l e  e f f e c t  of t h e  development  of  improved v a r i e t i e s  
of r i c e  i n  Korea ,  e x c l u d i n g  t h e  p a s t  t h r e e  s u c c e s s i v e  y e a r s  of e x t r e m e l y  
a d v e r s e  w e a t h e r ,  i n c l u d e s  t h e  government ' s  s a v i n g  of  f o r e i g n  exchange 
th rough  t h e  r e d u c t i o n  i n  r i c e  i m p o r t s .  B e f o r e  1975 ,  t h e  y e a r  Korea 
became s e l f - s u f f i c i e n t  i n  r i c e ,  i m p o r t s  of r i c e  amounted t o  a lmos t  
$200 m i l l i o n  ( i n  c u r r e n t  d o l l a r s )  p e r  y e a r .  
The improved v a r i e t a l  development may a l s o  have  i m p o r t a n t  i n d i r e c t  
e f f e c t s  on employment and growth i n  t h e  economy. I n  Korea ,  t h e  p r o c e s s  
l e a d i n g  t o  t h e s e  i n d i r e c t  e f f e c t s  must be  u n d e r s t o o d  i n  c o n j u n c t i o n  
w i t h  government p r i c i n g  and p u r c h a s e  p o l i c y .  Around t h e  t ime of t h e  
a d o p t i o n  o f  t h e  improved r i c e  v a r i e t i e s  i n  t h e  e a r l y  1 9 7 0 s ,  t h e  govern- 
ment i n s t i t u t e d  a  package program of farm income s u p p o r t  c o n s i s t i n g  
of  f a rm p r o d u c e r  p r i c e  and f e r t i l i z e r  s u b s i d i e s ,  a s  w e l l  a s  of sub- 
s i d i e s  of o t h e r  m a t e r i a l s  and s u p p l i e s  and p rocurement  q u o t a s  f o r  
r i c e  and b a r l e y .  These  new p o l i c i e s  c l e a r l y  d i f f e r e d  from t h e  a g r i -  
c u l t u r a l  p o l i c i e s  i n  t h e  1950s  and 1960s .  I n  t h e  1 9 6 0 s ,  t h e r e  was a 
d e l i b e r a t e  a t t e m p t  t o  keep g r a i n  p u r c h a s e  p r i c e s  and wages low. The 
i d e a  was t o  s t i m u l a t e  i n d u s t r i a l  expans ion  th rough  enhanced p r o f i t  
marg ins .  Thus ,  i n d u s t r i a l  expans ion  was b roug \ t  a b o u t  a t  t h e  expense  
of t h e  a g r i c u l t u r a l  s e c t o r  and a t  g r e a t  c o s t  t o  t h e  f a r m e r s .  
Dur ing  t h e  1970s ,  t h e  i m p o s t a n t  r o l e  p l a y e d  by a g r i c u l t u r a l  r e -  
s e a r c h ,  a l o n g  w i t h  t h e  development of c i g r , c u l t u r a l  i n f r a s t r u c t u r e  and 
t h e  i n c r e a s e d  u s e  o f  a g r i c u l t u r a l  i n p u t s ,  was t o  i n c r e a s e  p e r  h e c t a r e  
y i e l d s  o f  r i c e .  T o g e t h e r  w i t h  new government p r i c i n g  and p u r c h a s e  
p o l i c i e s ,  i t  c o n t r i b u t e d  t o  s u b s t a n t i a l  i n c r e a s e s  i n  food p r o d u c t i o n  
and farm income. 
Growth i n  t h e  r u r a l  s e c t o r  can  c o n t r i b u t e  t o  i n d u s t r i a l  o u t p u t  and 
employment growth.  A s  r e a l  incomes i n  t h e  farm s e p t o r  i n c r e a s e ,  t h e r e  w i l l  
be g r e a t e r  demand f o r ,  and p r o d u c t i o n  o f ,  i n d u s t r i a l  goods ( f a rm mach ine ry ,  
f a r m  i n p u t s  and consumer goods)  and employment. T h i s  w i l l  l e a d  t o  f u r t h e r  
e x p a n s i o n  o f  i n d u s t r i e s  s u p p l y i n g  i n t e r m e d i a t e  i n p u t s  r e q u i r e d  f o r  t h e  
p r o d u c t i o n  i n  t h e  i n i t i a l l y  expanded i n d u s t r i e s .  T h i s  p r o c e s s  can  b e  s e e n  
t o  c o n t i n u e  i n d e f i n i t e l y  i n  a  d i m i n i s h i n g  and i n v o l u t e d  sequence .  
The magni tude  of  t h i s  i n d i r e c t  e f f e c t  on o u t p u t  and employment 
growth depends  on t h e  s t r u c t u r e  of  i n t e r - i n d u s t r i a l  l i n k s  w i t h i n  t h e  
economy. The Korean economy h a s  a  w e l l - i n t e g r a t e d  i n t e r - i n d u s t r i a l  
s t r u c t u r e .  A s  s u c h ,  t h e  l i n k a g e  e f f e c t  on o v e r a l l  g rowth  i s  sub- 
s t a n t i a l .  These  s e q u e n t i a l  i m p a c t s  of new farm t e c h n o l o g y  and govern- 
ment a g r i c u l t u r a l  p o l i c y  i n  a  macroeconomic s e t t i n g  d u r i n g  t h e  1970s  
i n  Korea c a n  b e  summarized i n  t h e  d iag ram below: 
l d r i c u l  t u r a l  
Resea rch  and 
Complementary 
T e c h n o l o g i c a l  
I n p u t s  
Government P r i c i n g  
P u r c h a s e  P o l i c y  I n c r e a s e d  
Urban Demand 1 
R e c e n t l y  t h e  g o v e r n m e n t ' s  a g r i c u l t u r a l  income s u p p o r t  p o l i c y  h a s  been  
i n c r e a s i n g l y  s u b j e c t e d  t o  c r i t i c i s m  w i t h i n  t h e  Korean Government and by 
d o n o r s .  Apar t  from t h e  argument  o f  economic i n e f f i c i e n c y  r e s u l t i n g  from 
t h e  e x i s t i n g  d i s c r e p a n c y  between wor ld  market  and farm s u p p o r t  p r i c e s ,  
t h e r e  have been c o n c e r n s  a b o u t  growing government d e f i c i t s  o n  a c c o u n t  o f  
t h e  income s u p p o r t  p o l i c y .  Accord ing  t o  t h e  Economic P l a n n i n g  Board ,  i n  
r e c e n t  y e a r s  t h e  a n n u a l  d e f i c i t  amounted t o  a s  much a s  $150 m i l l i o n .  The 
accumula ted  t o t a l  d e f i c i t  i n  t h e  g r a i n  management a c c o u n t  i s  e x p e c t e d  t o  
be $1.7 b i l l i o n  by t h e  end  o f  1981,  o f  which a b o u t  39 p e r c e n t  was caused  
by b a r l e y  p u r c h a s e s .  
V 
S i n c e  t h e s e  d e f i c i t s  have  been  drawn from t h e  government g e n e r a l  
a c c o u n t  i n  t h e  form o f  i n c r e a s e d  c u r r e n c y  s u p p l y ,  t h e  e f f e c t  o f  farm 
s u b s i d y  h a s  o b v i o u s l y  been  i n f l a t i o n a r y .  More i m p o r t a n t l y ,  d u r i n g  t h e  
l a s t  two s u c c e s s i v e  y e a r s  o f  economic  s t a g n a t i o n  t h e  government was 
b e g i n n i n g  t o  have  i n c r e a s i n g  p rob lems  i n  f i n a n c i n g  t h e  d e f i c i t s ,  f i n a n c i n g  
r h z t  r u n s  c o u n t e r  t o  t h e  government s t a b i l i z a t i o n  p o l i c y .  Al ready  t h e r e  
i s  some e v i d e n c e  t h a t  i n  r e c e n t  y e a r s  t h e  t e r m s  of  t r a d e  between farm 
p r o d ~ i c t s  and purchased  commodi t ies  have  t u r n e d  a g a i n s t  t h e  f a r m e r s .  
H igher  Y i e l d s  
i n  A g r i c u l t u r e  
An i m p o r t a n t  l e s s o n  from t h e  Korean c a s e  i s  t h a t  t h e  Green R e v o l u t i o n  
c o u l d  n o t  have been s u c c e s s f u l  w i t h o u t  t h e  v i g o r o u s  en fo rcement  o f  a  
government income s u p p o r t  program. I n  t h e  absence  o f  t h e  immedia te  
p r o s p e c t s  f o r  a more f a v o r a b l e  l a n d - l a b o r  r a t i o  o r  f o r  t h e  a d o p t i o n  of  
S e c t o r  
$ 
I n c r e a s e d  
Income I n d u s t r i a l  
h i g h l y  mechanized farming methods, t h e r e  is going t o  be t h e  cont inued  need 
f o r  a  government p r i c e  suppor t  p o l i c y  t o  a t t a i n  s e l f - s u f f i c i e n c y  i n  r i c e  
piid b a r l e y .  Thus,  t h i s  growing t e n s i o n  between a t t a i n i n g  t h e  goa l  of  
n a t i o n a l  s e l f - s u f f i c i e n c y  and t h a t  o f  economic e f f i c i e n c y  w i l l  l i k e l y  
con t inue  f o r  many y e a r s .  
G. S u s t a i n i n g  and Repl ica  t i n x  A g r i c u l t u r a l  Research 
S u s t a i n i n g  t h e  a g r i c u l t u r a l  r e s e a r c h  system i n  Korea w i l l  be  sub- 
j e c t  t o  t h r e e  b a s i c  stresses i f  economic c o n d i t i o n s  i n t e r n a l l y  and 
abroad con t inue  t o  cause  concern t o  t h e  Korean l e a d e r s h i p .  F i r s t ,  Govern- 
ment budge ts  a r e  c o n t r o l l e d  by t h e  Economic P lanning  Board (EPB) under 
t h e  Deputy Prime M i n i s t e r .  A few economic r a t i o n a l i s t s  i n  t h e  EPB 
view r i c e  and o t h e r  g r a i n  p roduc t ion  a s  uneconomic, f o r  i t  is  appa ren t  
Korea could import  a t  l e a s t  double  t h e  r i c e  i t  produces  f o r  t h e  same 
c o s t .  Piore p o l i t i c a l l y  s o p h i s t i c a t e d  views have p r e v a i l e d  and t h e  
r i c e  suppor t  p r i c e ,  which p o l i t i c a l l y  would be d i f f i c u l t  t o  lower ,  may 
keep r i s i n g ,  though more s lowly than  i n f l a t i o n ,  t h u s  c r e a t i n g  t h e  i l l u s i o n  
or suppo r t  w i thou t  i t s  a c t u a l i t \ ? .  Agr icu l tc i ra l  r e s e a r c h  budge ts ,  t h e  
second s t r e s s ,  a s  w e l l  a s  c i v i l  s e r v i c e  r e s e a r c h  s a l a r i e s  ( t h e  t h i r d  
s t r e s s )  may n e t  rise f a s t  enough t o  p r even t  some exodus t o  academia. 
There i s  l i t t l e  doubt ,  however, t h a t  i n  s p i t e  of t h e s e  p o t e n t i a l  
problems t h e  a g r i c u l t u r a l  r e s e a r c h  program is w e l l - e s t a b l i s h e d  and 
w i l l  con t i nue .  A I D  d id  no t  c r e a t e  i t  and A I D  d i d  n o t  d r a m a t i c a l l y  
a f f e c t  i t ,  b u t  A I D  d i d  a s s i s t  i t s  growth. 
The a g r i c u l t u r a l  r e s e a r c h  program does  n o t  need t o  be r e p l i c a t e d  
i n  Korea. It a l r e a d y  pervades  t h e  s o c i e t y .  The q u e s t i o n  of r e p l i c a -  
b i l i t y  abroad poses  d i f f e r e n t  i s s u e s .  Any a g r i c b l t u r a l  r e sea rch  pro- 
j e c t  should e i t h e r  be  p r e d i c a t e d  upon, o r  have a s  components of t h e  
p r o j e c t ,  a  v a r i e t y  of ~ t h e r  e lements  w i thou t  which i t  w i l l  e i t h e r  f a i l  
o r  prove t o  be  an  i n t e r e s t i n g ,  bu t  e s s e n t i a l l y  sterile,  experiment .  
Host impor tan t  i s  an e f f e c t i v e  e x t e n s i o n  s e r v i c e ,  b u t  w i thou t  p r i c i n g  
p o l i c i e s  encouraging f a rmer s ,  some r u r a l  i n f r a s t r u c t u r e  and communi- 
c a t i o n s ,  farm c r e d i t ,  and an overarch ing  n a t i o n a l  p o l i c y  encouraging 
a g r i c u l t u r a l  r e s e a r c h  and i t s  u s e ,  such a  program i s  u n l i k e l y  t o  
succeed.  I t  i s  f a i r  t o  say  t h a t  a s i m i l a r  p r o j e c t  i n i t i a t e d  i n  Korea 
i n  t h e  mid-1950s probably would have f a i l e d .  The Korean a g r i c u l t u r a l  
r e s e a r c h  model w i l l  be d i f f i c u l t  t o  r e p l i c a t e  i n  t h e  Thi rd  World. 
CONCLUSIONS 
The O f f i c e  of Rura l  Development i s  t h e  nexus of a g r i c u l t u r a l  change 
i n  Korea. An e f f i c i e n t  and pe rvas ive  governmental  o r g a n i z a t i o n ,  i t  
g a i n s  much of i t s  e f f e c t i v e n e s s  through i t s  c a p a c i t y  t o  p l a n  and exe- 
c u t e  a g r i c u l t u r a l  r e s e a r c h ,  i t s  d i s semina t i on  of exper imenta l  f i n d i n g s  
through a  u b i q u i t o u s  guidance ( ex t ens ion )  system,  t r a i n i n g ,  coope ra t i on  
wi th  t he  Sae-maul Movement, and i t s  l i n k s  i n  bo th  r e s e a r c h  and t r a i n -  
i ng  t o  t h e  academic community a t  a l l  l e v e l s .  I t s  o r g a n i z a t i o n a l  coor- 
d i n a t i o n  of r e s e a r c h  and e x t e n s i o n  a t  t he  top of t h e  bureaucracy g i v e s  
i t  t h e  c a p a c i t y  t o  gu ide  r u r a l  change. 
The a g r i c u l t u r a l  r e s e a r c h  p r o j e c t  ended i n  1980. Its t a r g e t s  o f  
i n c r e a s e s  i n  a g r i c u l t u r a l  y i e l d s  a r e  t o  be  ach ieved  by 1984.  Seven 
t r a i n e e s  s e n t  ab road  under  t h e  p r o j e c t  a r e  s t i l l  o v e r s e a s ;  t h o s e  who have 
r e t u r n e d  have done s o  o n l y  r e c e n t l y  and c a n n o t  be  e x p e c t e d  t o  have made a  
major  c o n t r i b u t i o n  a t  t h e  t i m e  o f  t h i s  r e p o r t .  T h i s  e v a l u a t i o n  i s  t h u s  
c i r c u m s c r l b e d  by t h e s e  f a c t o r s .  
A g r i c u l t u r a l  r e s e a r c h  was a n  a p p r o p r i a t e  i n t e r v e n t i o n  f o r  A I D .  
The p r 3 j e c t  m a t e r i a l l y  a s s i s t e d  i n  t h e  development  of t h e  i n s t i t u t i o n -  
a l  i n f r a s t r u c t u r e  of t h e  O f f i c e  of R u r a l  Development which was a l -  
r e a d y  w e l l - e s t a b l i s h e d .  It  p r o v i d e d ,  however.  o n l y  l i m i t e d  b e n e f i t s .  
The most i m p o r t a n t  b e n e f i t s  were:  f i r s t ,  t r a i n i n g ;  and s e c o n d l y ,  equ ip -  
ment ,  i n c l u d i n g  a  computer and l i b r a r y  m a t e r i a l s .  R e s i d e n t  e x p a t r i a t e  
t e c h n i c a l  a s s i s t a n c e  was of  m a r g i n a l  u t i l i t y ,  a l t h o u g h  s h o r t - t e r m  
e x p e r t  a d v i c e  was more i m p o r t a n t .  The p r o j e c t  p r o v i d e d  l i t t l e  t h a t  
was i n n o v a t i v e .  The m u l t i d i s c i p l i n a r y  r e s e a r c h  team c o n c e p t  was o n l y  
a  modest  improvement on t h e  e x i s t i n g  s t r u c t u r e .  A s s i s t a n c e  i n  f o s -  
t e r i n g  a g r i c u l t u r a l  r e s e a r c h  c u u l d  have  r e s u l t e d  from a  s i m p l e  t r a i n -  
i n g  and equipment  p r o j e c t ,  w i t h  s h o r t - t e r m  a d v i s o r y  s e r v i c e s  a s  r e -  
q u i r e d .  
IF t h e  p r o j e c t  was more complex t h a n  n e c e s s a r y ,  t h e  p r o j e c t  p a p e r  
was s i m p l i s t i c  i n  i t s  d e s i g n  and somewhat m i s l e a d i n g  i n  i t s  d a t a .  I n  
s p i t e  of a  c o m p a r a t i v e l y  comprehensive  d a t a  b a s e ,  i t  underes t i r l ia ted  
e x i s r i n g  y i e l d s  i n  t h e  e x p e r i m e n t a l  s t a t i o n s  and t h e  f a rms .  I t  c a l l e d  
f o r  b r e a k t h r u u g h s  on r e s e a r c h  r e s u l t i n g  i n  h i g h e r  y i e l d s ,  b u t  t h e  ma- 
j o r  i n n o v a t i o n s  o c c u r r e d  p r i o r  Lo t h e  p r o j e c t .  The r e l i a n c e  on a v e r a g e  
e x p e r i m e n t a l  y i e l d s  was a  c o n v e n i e n t ,  b u t  s p u r i o u s ,  c o n c e p t .  
The a r e a s  of  p r o j e c t  c o n c e n t r a t i o n  were  r i c e ,  b a r l e y ,  whea t ,  soy- 
b e a n s ,  w h i t e  p o t a t o e s ,  and c r o p p i n g  s y s t e m s .  R i c e  w a s  a  c r i t i c a l  and 
a p p r o p r i a t e  c o n c e r n ,  be ing  paramount i n  n a t i o n a l  p o l i c y  t e r m s .  I n  
s p i t e  of i n c o n s i s t e n c i e s  i n  government g r a i n  s u p p o r t  p r i c e s ,  b a r l e y  
was a l s o  i m p o r t a n t .  Cropping s y s t e m s  were  a n o t h e r  c r i t i c a l  a r e a ,  b u t  
l i t t l e  was done i n  t h i s  f i e l d .  C o n c e n t r a t i o n  on soybeans  migh t  have  
been u s e f u l ,  b u t  h e r e  a g a i n  l i t t l e  was accompl i shed .  P o t a t o e s  and 
wheat r e s e a r c h  was minor ,  b o t h  because  o f  e x t e n s i v e  i m p o r t s  o f  wheat  
and t h e  m a r g i n a l  v a l u e  o f  p o t a t o e s  i n  Lhe Korean d i e t .  Given 
a l r e a d y  a p p a r e n t  t r e n d s  i n  Korean m i g r a t i o n ,  l a b o r  s u p p l y ,  and c r o p p i n g  
p a t t e r n s ,  a t t e n t i o n  s h o u l d  have f o c u s e d  on v e g e t a b l e  p r o d u c t i o n  and 
m e c h a n i z a t i o n  a s  w e l l  a s  r i c e ,  b a r l e y  and c r o p p i n g  sys tems .  Even i n  
t h o s e  p r i o r i t y  a r e a s ,  t h e  c o n ~ r i b u t i o n s  o f  t h i s  r e s e a r c h  p r o j e c t  t o  
Korean a g r i c u l t u r a l  growth a r e  n e c e s s a r i l y  b l u r r e d .  The p r o j e c t  was 
u s e f u l ,  i n d e e d  o v e r a l l  beneficial, b u t  c e r t a i n l y  n o t  c r i t i c a l .  
T r e n d s  showing a  d e c l i n e  i n  b a r l e y ,  w h e a t ,  p o t a t o  and soybean 
h e c t a r a g e  were  a p p a r e n t  b e f o r e  t h e  p r o j e c t  began.  Al though p r o j e c t  g o a l s  
may be  r e a c h e d  i n  some of t h e s e  c r o p s  by 1984 ,  s t a t i s t i c a l l y  aggre -  
g a t e  y i e l d s  a r e  l i k e l y  t o  c o n t i n u e  t o  d r o p .  Thus ,  n a t i o n a l  g o a l s  
w i l l  p robab ly  n o t  be  met a l t h o u g h  a r e l a t i v e l y  s m a l l  number of  i n -  
d i v i d u a l  f a r m e r s  may b e n e f i t .  R i c e  p r o d u c t i o n  may r e a c h  i t s  t a r g e t s  
by t11,it d a t e ,  bu t  i f  t h i s  i s  accompl i shed  i t  i s  l i k e l y  thaL i t  w i l l  
be  a t t a i n e d  w i t h  o n l y  a  modest  c o n t r i b u t i o n  f rom t h e  p r o j e c t  i t s e l f .  
P r o j e c t  t a r g e t s  c a l l i n g  f o r  h e i g h t e n e d  c rop  r e s p o n s i v e n e s s  t o  f e r t i l i z e r  
consumpt ion seem i n a p p r o p r i a t e  i n  l i g h t  o f  t h e  p e t r o l e u m  c r i s i s  o f  1973 and 
t h e  i n c r e a s e  i n  p r i c e s  and Korean impor t  r e q u i r e m e n t s .  R a t h e r ,  i n c r e a s e d  
y i e l d s  w i t h  l e s s  f e r t i l i z e r  o r  a t t e n t i o n  t o  g r e e n  manure c r o p s  might  have  
been  a  more l o g i c a l  g o a l .  
The r e s p o n s i v e n e s s  d f  t h e  O f f i c e  o f  R u r a l  Development t o  n a t i o n a l  and  
t h u s  p o l i t i c a l  g o a l s  o f  h e i g h t e n e d  r i c e  p r o d u c t i o n  was b o t h  i t s  s t r e n g t h  
and v e a h n e s s ,  I t  moved w i t h  a l a c r i t y  a g a i n s t  t h e  a d v i c e  o f  some 
r e s e a r c h e r s ,  t o  expand t h e  T o n g i l  v a r i e t i e s  t o  s a t i s f y  b u r e a u c r a t i c  
r e q u i r e m e n t s  i n  t h e  Korean h i e r a r c h i c a l  p o l i t i c a l  c u l t u r e .  The c h o i c e  o f  
t h e  name "Tongi l"  ( " u n i f i c a t i o n " )  i s  i n d i c a t i v e  o f  i t s  p o l i t i c a l  i m p o r t a n c e .  
It r e a c t e d  t o o  q u i c k l y ,  however ,  e s p e c i a l l y  i n  l i g h t  o f  t h e  knowledge t h a t  
c o l d  w e a t h e r  can p o t e n t i a l l y  damage T o n g i l  r i c e  and new r a c e s  o f  b l a s t  
fungus  normal ly  d e v e l o p  a f t e r  a  few y e a r s  i f  a  s i n g l e  s t r a i n  is  s p r e a d  t o o  
e x t e n s i v e l y .  I t  would have  been  more p r u d e n t  t o  r e l e a s e  T o n g i l  g r a d u a l l y ,  
s u p p l e m e n t i n g  i t  w i t h  o t h e r  new and t r a d i t i o n a l  v a r i e t i e s  whose p r o d u c t i o n  
a l s o  c o u l d  be i n c r e a s e d  b e c a u s e  o f  t e c h n o l o g i c a l  i n n o v a t i o n s  and improved 
c u l t i v a t i o n .  T h i s  a p p r o a c h  i n  t h e  long- term migh t  have  been more 
s u c c e s s f u l ,  b u t  t h e  command sys tem o f  t h e  Korean Government demanding 
s h o r t - t e r m  g a i n s  and s t a t i s t i c a l  m a n i p u l a t i o n  t o  r e a c h  a  p o l i t i c a l  o b j e c t i v e  
was g i v e n  p r i o r i t y  o v e r  l o n g e r - t e r m  r e s e a r c h  and p r o d u c t i o n  needs .  
It might  have been p o s s i b l e  t o  a v o i d  t h e  d e c r e a s e  i n  r i c e  p r o d u c t i o n  
i n  1979 due t o  b l a s t  and t o  m i t i g a t e  t h e  d i s a s t r o u s  f a l l  i n  r i c e  y i e l d s  i n  
1980 had t h e  r e s e a r c h e r s  been a b l e  t o  c o n t r o l  d i s s e m i n a t i o n  and d i v e r s i f y  
p r o d u c t i o n .  Thus ,  t h e  s t r e n g t h s  o f  t h e  Korean a g r i c u l t u r a l  r e s e a r c h  and  
gu idance  sys tem,  i t s  i n t e g r a t i o n  and p o l i t i c a l  i m p o r t a n c e ,  proved a l s o  t o  
be  i t s  e l e m e n t a l  weakness .  
V .  LESSONS LEARNED 
The Korean e x p e r i e n c e  i n  r u r a l  development may b e  c l o s e  t o  u n i q u e  f o r  
t h e r e  a r e  few, i f  a n y ,  c o u n t r i e s  t h a t  a r e  a b l e  t o  m o b i l i z e  t h e  v a r i e t y  
and q u a l i t y  of r e s o u r c e s  t h a t  a r e  r e q u i r e d  f o r  t h e  r u r a l  s e c t o r  t o  
p r o s p e r  and a g r i c u l t u r a l  r e s e a r c h  p r o j e c t s  t o  s u c c e e d .  Yet i f  Korea 
c a n n o t  b e  r e a d i l y  emula ted  and i t s  a g r i c u l t u r a l  r e s e a r c h  and r u r a l  
development model e x p o r t e d ,  a s  a r e  s o  many Korean manufac tu red  pro-  
d u c t s ,  t h e r e  a r e  g e n e r a l i z a t i o n s  t h a t  can  be drawn from t h e  Korean 
e x p e r i e n c e .  
A .  A s u c c e s s f u l  a a r i c u l t u r a l  r e s e a r c h  program r e q u i r e s  a  
major  n a t i o n a l  commitment. 
T h i s  commitment n o t  o n l y  t a k e s  t h e  form of a l l o c a t i o n  of p u b l i c  
r e s o u r c e s  f o r  t h e  s u p p o r t  of t h e  p r o j e c t ;  i t  a l s o  i n c l u d e s  t h a t  i n -  
d i s t i n c t  q u a l i t y  t h a t  i s  sometimes r e f e r r e d  t o  a s  p o l i t i c a l  w i l l .  A 
s u c c e s s f u l  a d a p t i v e  r e s e a r c h  program r e q u i r e s  a n  u n d e r s t a n d i n g  t h a t  
such  r e s e a r c h  i s  a  m a t t e r  of  h i g h  n a t i o n a l  p o l i c y .  Thus i t  r e q u i r e s  
n o r m a l l y  more t h a n  s i n g l e - l l n e  s u p p o r t  by a  m i n i s t r y  o f  a g r i c u l t u r e ,  
b u t  shou ld  i n v o l v e  o t h e r  r e l e v a n t  c a b i n e t  l e v e l  ~ f f i c i ~ l l s .  T h e  c o r o l -  
l a r y  t o  t h i s  l e s s o n  is:  
B. Too g r e a t  a n  emphasis  on achievement  o f  t a r g e t s  and t o o  s t r o n g  
a  command s t r u c t u r e  can  l e a d  t o  i n d i s c r i m i n a t e  c o n c e n t r a t i o n  on  
s h o r t e r  te rm r e s u l t s .  
T h i s  c a n ,  a s  i n  t h e  Korean c a s e ,  l e a d  t o  d i s c o u n t i n g  t h e  long- term 
e f f e c t s ,  s u c h  as  p o l l u t i o n ,  t o o  r a p i d  d i s s e m i n a t i o n  o f  new v a r i e t i e s ,  o r  
o t h e r  major  problems.  A t t e m p t i n g  i n d i s c r i m i n a t e l y  t o  a t t a i n  u n r e a l i s t i c  
t a r g e t s  can  l e a d  t o  i n a p p r o p r i a t e  u s e  o f  p e r s o n n e l  and r e s o u r c e s .  It 
can r e s u l t  i n  m a n i p u l a t i o n  o f  s t a t i s t i c s .  Thus t h e  r e l a t i o n s h i p  be- 
tween p l a c i n g  p r i o r i t y  on a g r i c u l t u r e  and i t s  a d a p t i v e  r e s e a r c h  p ro -  
gram must  be  c a r e f u l l y  b a l a n c e d  w i t h  i t s  l o n g e r  r a n g e  i m p l i c a t i o n s .  
C. A g r i c u l t u r a l  p r i c i n g  and  procurement  p o l i c i e s  must p r o v i d e  s u f f i -  
--- - 
c i e n t  m o t i v a t i o n  t o  t h e  f a r m e r s  f o r  t h e  i n c o r p o r a t i o n  of  e x p e r i -  
m e n t a l  r e s e a r c h  r e s u l t s  o n t o  f a r m e r s '  f i e l d s .  
A  s u c c e s s f u l  r e s e a r c h  and e x p e r i m e n t a l  program w i l l  n o t  succeed  
i f  n a t i o n a l  p r i c i n g  and p rocurement  p o l i c i e s  d i s c o u r a g e  f a r m e r s  from 
r e a p i n g  t h e  b o n e f i t s  of h i g h e r  y i e l d s  o r  improved s t r a i n s .  The Korean 
e x p e r i e n c e  h a s  shown t h a t  even  t r a d i t i o n a l  f a r m e r s  a r e  o f t e n  econo- 
m i c a l l y  r a t i o n a l  and a r e  w i l l i n g  t o  a d o p t  new t e c h n o l o g i e s  i f  t h e y  
a r e  a s s u r e d  of  o p p o r t u n i t i e s  f o r  i n c r e a s e d  incomes w h i l e  min imiz ing  
r i s k s .  
D. An a g r i c u l t u r a l  r e s e a r c h  program can o n l y  b e  e f f e c t i v e  i f  i t  is 
c o n t i n u o u s  . 
A d a p t i v e  r e s e a r c h  r e q u i r e s  a c o n t i n u o u s  t e s t i n g ,  b r e e d i n g  and 
t r a i n i n g  program, w i t h o u t  which s h o r t - t e r m  g a i n s  may d i s s o l v e .  T h e r e  
a r e  no s i n g l e ,  one - sho t ,  s o l u t i o n s  t o  a g r i c u l t u r a l  r e s e a r c h ,  no m a t t e r  
how s u c c e s s f u l  any s i n g l e  i n t e r v e n t i o n  may b e .  
E. T h e r e  must b e  a d m i n i s t r a t i v e  i n t e g ~ a t i o n  of a g r i c u l t u r a l  r e s e a - r ~ b  
and  e x t e n s i o n .  
S e p a r a t e  a d m i n i s t r a t i v e  s t r u c t u r e s ,  even w i t h i n  t h e  same m i n i s t r y ,  
w i l l  l i k e l y  r e s u l t  i n  poor  c o o r d i n a t i o n  between r e s e a r c h  and e x t e n s i o n ,  
t h u s  o b v i a t i n g  t h e  u s e f u l n e s s  of  t h e  p r o j e c t .  The Korea c a s e  demon- 
s t ra tes  t h e  need f o r  i n t e g r a t i o n  b o t h  a t  t h e  t o p  o f  t h e  command s t r u c -  
t u r e  and  i n  r u r a l  a r e a s .  
F. A g r i c u l t u r a l  r e ~ e a r c h ~ e x t e n s i o n  ------ a d a g r i c u l t u r ~ l .  e d u c a t i o n  s h o u l d  
- --- be  c o o r d i n a t e d  o r  i n t e g r a t e d .  
Too o f t e n  a g r i c u l t u r a l  e d u c a t i o n ,  which p r o v i d e s  t h e  b a s i c  t r a i n -  
i n g  f o r  e x t e n s i o n  s t a f f  and government p e r s o n n e l ,  h a s  no fo rmal  admin i s -  
t r a t i v e  c o o r d i n a t i o n  a t  any l e v e l  w i t h  t h e  f u t u r e  employment o f  g rad-  
u a t e s .  R e s p o n s i b i l i t i e s  a r e  oEten  s p l i t  be tween a  m i n i s t r y  of a g r i -  
c u l t u r e  and a  m i n i s t r y  of  e d u c a t i o n .  I n  t h e  Korea c a s e ,  e f f e c t i v e  
c o o r d i n a t i o n  e x i s t s  between t h e  Off i c e  of  R u r a l  Development a t  t h e  
c e n t e r  and t h e  C o l l e g e  of  A g r i c u l t u r e ,  S e o u l  N a t i o n a l  U n i v e r s i t y .  
Indeed  i t  o c c u r s  a t  p r o v i n c i a l  a g r i c u l t u r a l  h i g h  s c h o o l s  ( t r a i n i n g  
f u t u r e  e x t e n s i o n  workers)  and t h e  p r o v i n c i a l  o r  gun a g r i c u l t u r a l  ex- 
t e n s i o n  and r e s e a r c h  workers ,  bo th  i n  cur r icu lum and s t a f f i n g .  It 
h a s  proven e f f e c t i v e .  
G .  The government must have t h e  f i s c a l  and a d m i n i s t r a t i v e  c a p a c i t y  
t o  d e l i v e r  s e r v i c e s  and commodities - i n  suppor t  of t h e  r u r a l  
s e c t o r .  
The Korean government spends some $20 m i l l i o n  a  yea r  on e x t e n s i o n  
s e r v i c e  s a l a r i e s  a lone ,  e x c l u s i v e  of a d m i n i s t r a t i o n  and r e s e a r c h .  It 
a l s o  a l l o c a t e s  c o n s i d e r a b l e  r e s o u r c e s ,  through t h e  Na t iona l  Agr icu l -  
t u r a l  Coopera t ive  Fede ra t i on  and t h e  A g r i c u l t u r a l  Development Corpora- 
t i o n ,  f o r  t h e  d e l i v e r y  of commodities,  subs id i zed  c r e d i t ,  and t h e  
development of r u r a l  i n f r a s t r u c t u r e .  A g r i c u l t u r a l  r e s e a r c h  w i l l  n o t  
succeed u n l e s s  t h e r e  i s  a  major n a t i o n a l  f i s c a l  commitment coupled 
w i th  a d m i n i s t r a t i v e  s e r v i c e s  and suppor t .  
H. PL 480 can be a  d e t e r r e n t  t o  improved a g r i c u l t u r a l  p r i c i n g  p o l i c i e s  
and t h u s  r e t a r d  an e f f e c t i v e  a g r i c u l t u r a l  r e s e a r c h  program. 
Heavy emphasis on PL 480 commodity s u p p o r t ,  a s  i n  Korea i n  t h e  
1950s and 1960s,  can slow n a t i o n a l  reform of  p r i c i n g  and procurement 
p o l i c i e s ,  t h u s  i n h i b i t i n g  a n  e f f e c t i v e  a g r i c u l t u r a l  r e s e a r c h  e f f o r t .  
I t  a l s o  d imin i shes  farmer  i n c e n t i v e s  f o r  i n c r e a s e d  p roduc t ion .  
I. Tra in ing  is a c r i t i c a l  e lement  of an  a g r i c u l t u r a l  r e s e a r c h  program. 
I n  Korea,  t h e r e  was u n i v e r s a l  r e g a r d  t h a t  t r a i n i n g  was t h e  most 
c r i t i c a l  e lement  of t h e  p r o j e c t .  A t r a i n i n g  program b u i l t  i n t o  an  
a g r i c u l t u r a l  r e s e a r c h  p r o j e c t  i s  a  neces sa ry  component e s s e n t i a l  t o  
t h e  p roduc t ion  of most a g r i c u l t u r a l  r e s e a r c h  r e s u l t s .  It must be 
complemented by a  commitment t o  employ e f f e c t i v e l y  t h o s e  t r a i n e d  w i th  
adequa te  p r o f e s s i o n a l  and p e r s o n a l  i n c e n t i v e s .  
J.  Adoption of t h e  h igh -y i e ld ing  v a r i e t i e s  (HYV) l e a d s  t o  bo th  p o s i t i v e  
and n e g a t i v e  impacts  on t h e  economv. 
The p roduc t ion  of  HW is g e n e r a l l y  accompanied by i n c r e a s e d  c o s t s  of  
i n p u t s  and i n  some c a s e s ,  s o i l  impoverishment.  The i n c r e a s e s  i n  
p roduc t ion  a r e  g e n e r a l l y  a s s o c i a t e d  w i t h  g r e a t e r  demands i n  s o i l  
n u t r i e n t s .  Resources  must be d i r e c t e d  no t  on ly  toward improving y i e l d s  
bu t  a l s o  t o  d e c r e a s i n g  s u s c e p t i b i l i t y  t o  d i s e a s e  and i n s e c t s .  P o t e n t i a l  
adve r se  envi ronmenta l  c o n d i t i o n s  should  a l s o  be a n t i c i p a t e d  and 
diminished.  
K. Techn ica l  a s s i s t a n c e  should  be c a r e f u l l y  reviewed b e f o r e  i t  i s  
i nc luded  i n  t h e  p r o j e c t .  
Shor t - te rm,  h i g h l y  s p e c i a l i z e d  t e c h n i c a l  a s s i s t a n c e  w a s  regarded  a s  
u s e f u l  i n  Korea,  bu t  long-term r e s i d e n t  t e c h n i c a l  a s s i s t a n c e  proved l e s s  
e f f e c t i v e .  I n  t h e  Korean c a s e ,  t h e  i n s t i t u t i o n a l  s t r u c t u r e  a l r e a d y  
e x i s t e d  and long-term e x p a t r i a t e s  were n o t  an e s s e n t i a l  component of  t h e  
p r o j e c t .  C a r e f u l  c o n s i d e r a t i o n  should be g iven  t o  t h e  need f o r  such 
r e s i d e n t  a s s i s t a n c e  on  t h e  b a s i s  o f  t h e  i n s t i t u t i o n a l  c a p a c i t y  o f  t h e  l o c a l  
r e s e a r c h  system and t h e  l e v e l  o f  ind igenous  a v a i l a b l e  t r a i n e d  pe r sonne l .  
E x p a t r i a t e  t e c h n i c i a n s  should no t  a u t o m a t i c a l l y  be inc luded  on  a g r i c u l t u r a l  
r e s e a r c h  p r o j e c t s ,  no m a t t e r  how much t h i s  may e a s e  an i n t e r n a l  A I D  
a d m i n i s t r a t i v e  burden. 
L. Cont inuing c o n t a c t s  a r e  e s s e g t i a l  w i t h  t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  
r e s e a r c h  c e n t e r s .  
Nat iona l  a d a p t i v e  r e s e a r c h  r e q u i r e s  t h e  i n t e r change  of  p l a n t  m a t e r i a l s  
and personne l  w i t h  t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  c e n t e r s  and f o r e i g n  
u n i v e r s i t i e s .  Without such c o n t a c t s ,  p r o g r e s s  w i l l  be slowed. 
M. The succes s  of  t h e  S ino -cen t r i c  s o c i e t i e s  i n  t h e  f i e l d  o f  a g r i c u l t u r e  
and o v e r a l l  development should  be s t u d i e d  t o  determine t h e  p o s s i b l e  
c a u s a t i v e  e f f e c t s  of  such a  c u l t u r a l  m i l i e u .  
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The remarkable  achievements  o f  Korea,  J apan ,  Taiwan, and China i n  
a g r i c u l t u r e  , t h e i r  s u c c e s s  i n  o t h e r  economic a r e a s  ( i n c l u d i n g  Singapore 
and Hong Kong), t h e  economic acumen o f  t h e  o v e r s e a s  Chinese i n  Southeas t  
Asia  and t h e  Chinese,  Japanese  and Korean communities i n  t h e  United S t a t e s  
may be a r e s u l t  o f  a  p a r t i c u l a r  c u l t u r a l  c o n t e x t  t h a t  i n  some manner 
e n c o x a g e s  economic development and farmer  e n t r e p r e n e u r s h i p .  Although t h i s  
conc lus ion  may be regarded  a s  s p e c u l a t i v e ,  t h e  s u c c e s s  of a l l  o f  t h e s e  
c u l t u r e s  should prompt i n q u i r y  i n t o  t h e  cause s  of  such p rog re s s .  I f  t h e r e  
a r e  u n i v e r s a l i s t i c  s o l u t i o n s  t o  development problems,  a s  donors  p r e d i c t ,  
t h e r e  may be c u l t u r a l l y  s p e c i f i c  ones  a s  w e l l .  
APPENDIX A 
METHODOLOGY 
The t e c h n i q u e  f o r  t h e  r a p i d  r u r a l  a p p r a i s a l  o f  a  n a t i o n a l l y  focused  
p r o j e c t  mus t ,  by i t s  n a t u r e ,  d i f f e r  from one t h a t  is s i t e - s p e c i f i c  i n  s c o p e .  
Given t h i s  approach ,  t h e  problem of  a  s t a t i s t i c a l l y  r e l i a b l e  sampl ing of  a  
n a t i o n a l  p r o j e c t  c a n n o t  b e  s o l v e d  w i t h i n  t h e  t ime  and f u n d s  a v a i l a b l e .  A 
number of  s i t e  v i s i t s  t h a t  d i f f e r  by r e g i o n ,  p r o v i n c e ,  a c c e s s i b i l i t y ,  c l i -  
m a t i c  c o n d i t i o n s ,  c r o p  mix,  and socioeconomic  s t a t u s  of  i n h a b i t a n t s ,  y i e l d  
f a s c i n a t i n g  b u t  a n e c d o t a l  i n f o r m a t i o n ;  a  v a l i d  s a m p l i n g  t e c h n i q u e  is n o t  
p o s s i b l e .  
The problem is  f u r t h e r  c o m p l i c a t e d  because  s o l e  f o c u s  on t h e  p r o j e c t  
o b j e c t i v e s  r a i s e s  more i s s u e s  t h a n  i t  s o l v e s .  The p r o j e c t  s u f f e r e d  from 
s p u r i o u s  s p e c i f i c i t y :  o b j e c t i v e s  of  s p e c i f i c  c r o p  y i e l d s  p e r  h e c t a r e  on 
e x p e r i m e n t a l  farms.  T h i s  o b j e c t i v e  was i n a p p r o p r i a t e ,  b e c a u s e  f o r  a l l  
c r o p s  t h e r e  is s u c h  d i v e r s i t y ~ f  t e s t i n g  of  d o z e n s  o r  even  hundreds  of 
v a r i e t i e s  t h a t  a n  "average"  y i e l d ,  however d e f i n e d  (and t h i s  was n e v e r  
d o n e ) ,  i s  mean ing less .  I n  some c a s e s  (wheat  and b a r l e y )  t h e  r e s e a r c h  
o b j e c t i v e  on improved y i e l d s  on t h e s e  c r o p s  was n o t  r e a l l y  paramount.  I t  
had b a s i c a l l y  been improved b e f o r e  t h e  p r o j e c t  began.  What was more impor- 
t a n t  was t h e  b r e e d i n g  and t e s t i n g  of  e a r l y  m a t u r i n g  s t r a i n s  combined w i t h  
r e s i s t a n c e  t o  l o d g i n g ,  w e t n e s s ,  and d i s e a s e .  
Whatever t h e  p r o j e c t  o b j e c t i v e s  i n  a g r i c u l t u r a l  r e s e a r c h ,  whe the r  
i n s t i t u t i o n - b u i l d i n g  o r  y i e l d  improvement, t h e  c r i t i c a l  m e t h o d o l o g i c a l ,  
i n t e l l e c t u a l ,  and p r a c t i c a l  p rob lems  a r e  i n  making t h e  l i n k  between p ro -  
d u c t i o n  i n  a r e s e a r c h  s e t t i n g  i n  t h e  l a b o r a t o r y  o r  on t h e  e x p e r i m e n t a l  f a rm 
and t h a t  which is  t a k i n g  p l a c e  i n  t h e  f a r m e r s '  f i e l d s .  I n  Korea ,  t h e  
t r a n s f o r m a t i o n  of r e s e a r c h  r e s u l t s  i n t o  p r a c t i c a l  farm p r o d u c t i o n  and 
i n c r e a s e s  i n  income is  a  p r o d u c t  of  t h e  "guidan:et1 s y s t e m ,  t h e  e x t e n s i o n  
s e r v i c e .  Both r e s e a r c h  and g u i d a n c e  a r e  f u n c t i o n s  of  t h e  O f f i c e  of  R u r a l  
DevelopmenL. Al rhsdgh  t h e  p r o j e c t  o n l y  m a r g i n a l l y  ment ioned a v e r a g e  farm 
y i e l d s ,  t h e  i n e s c a p z b l e  c o n c l u s i o n  from e a r l y  p r o j e c t  i n f o r m a t i o n  a v a i l a b l e  
i n  Washington was t h a t  t h i s  i s s u e  s h o u l d  be c e n t r a l  t o  t h e  e v a l u a t i o n ,  and 
t h e r e f o r e  c o n s i d e r a b l e  t i m e  s h o u l d  be s p e n t  i n  d e t e r m i n i n g  t h e  e f f e c t i v e n e s s  
of  t h e  g u i d a n c e  sys tem.  
The team t h u s  de te rmined  t h a t  t h e  e v a l u a t i o n  s h o u l d  c o n s i s t  of g a t h e r i n g  
f o u r  l e v e l s  of d a t a  r e c o r d i n g  t h e  sequence  from n a t i o n a l  p o l i c y  t o  t h e  farm 
l e v e l :  
-- N a t i o n a l  i n f o r m a t i o n  on c r o p s ,  y i e l d s ,  incomes and e x p e n d i t u r e s  
t o g e t h e r  w i t h  r e l e v a n t  d a t a  on macroeconomic s t a t i s t i c s  r e l a t e d  
t o  a g r i c u l t u r e ;  g r a i n  p r i c i n g  and procurement  p o l i c i e s ,  emnloyment, 
i m p o r t s  and e x p o r t s ,  e t c . ;  
-- Exper imen ta l  s t a t i o n  c r o p  and r e s e a r c h  r e s u l t s  a t  t h e  key s t a t i o n s  
th roughou t  t h e  c o u n t r y  engaged i n  e f f o r t s  r e l a t e d  t o  t h e  l o a n ;  
-- P r o v i n c i a l  l e v e l  a g r i c u l t u r a l  d h t a  t o g e t h e r , w i t h  an a n a l y s i s  of t h e  
exten:,.on (guidance) s e r v i c e  and i t s  e f f e c t i v e n e s s  i n  t rans forming  
exper imenta l  and demonstrat ion r e s u l t s  i n t o  farm y i e l d s ;  and ,  
-- V i l l a g e  and farm l e v e l  d a t a .  
The team v i s i t e d  c e n t r a l  r e s e a r c h  and exper imenta l  f a c i l i t i e s  a t  Suwon 
f o r  s e v e r a l  days  c o l l e c t i n g  n a t i o n a l  d a t a ,  i n t e rv i ewing  t r a i n e e s ,  and 
i n s p e c t i n g  equipment purchased under t h e  A I D  l oan .  Two s h o r t  f i e l d  t r i p s  
were f i r s t  a r r anged ,  and then a  na t ionwide  s a f a r i  cover ing  over  2,300 k i l o -  
me te r s  (km). A s e p a r a t e  two-day t r i p  was taken t o  review development on 
t h e  i s l a n d  p rov ince  of Cheju. The team covered some 2,700 km i n  t o t a l .  
A l l  key crop expe r imen ta l  s t a t i o n s  were v i s i t e d :  Chunchon, Kangwon Province  
f o r  co ld  wa te r  t o l e r a n c e  r i c e  r e s e a r c h ;  The Honam Research S t a t i o n ,  I r i ,  
South Chungchon P rov ince  f o r  r i c e ,  b a r l e y ,  and wheat;  The Yeongnam Research 
S t a t i o n ,  Miryang, South Kyongsang P rov ince  f o r  t h e  same c r o p s ;  t h e  Yeongduk 
Experimental  S t a t i o n  i n  North Kyongsang Province  f o r  r i c e ;  and t h e  Alp ine  
Research S t a t i o n  i n  Chinbu, Kangwon Province  (800 me te r s  h igh)  f o r  co ld  a i r  
t empera ture  t o l e r a n c e  f o r  r i c e .  
I n  a d d i t i o n ,  e x t e n s i v e  d i s c u s s i o n s  took  p l a c e  w i t h  P r o v i n c i a l  O f f i c e  
of Rura l  Development s t a f f  i n  Kwangju, South Chol la  Province ;  Taegu, North 
Kyongsang Province ;  Chunchon, Kangwon P rov ince  and Cheju C i t y ,  Cheju Province .  
A v i s i t  t o  t h e  (county) o f f i c e  i n  Heongsong, Kangwon P rov ince ,  provided 
d e t a i l e d  i n fo rma t ion  a t  t h a t  l e v e l .  O f f i c i a l s  were a l s o  i n t e rv i ewed  a t  t h e  
iilyon ( d i s t r i c t )  l e v e l ,  between t h e  gun and v i l l a g e  l e v e l s .  
The s e l e c t i o n  of v i l l a g e s  t o  be v i s i t e d  was a r b i t r a r y ,  bu t  a  reasonably  
r e p r e s e n t a t i v e  sample was ob t a ined  based on prov ince ,  c ropping  systems and 
employment, o s t e n s i b l e  wea l th  and p o v e r t y ,  and remoteness .  Only one v i l l a g e  
v i s i t  was sugges ted  by gun o f f i c i a l s ,  r e p o r t e d l y  a  wea l thy  v i l l a g e  near  
Kyongju, North Kyongsang Province .  A few v i l l a g e s  were chosen because  of 
t h e i r  a c c e s s i b i l i t y  t o  main roads ,  b u t  more were picked because they seemed 
poor and remote,  o f t e n  r e q u i r i n g  t o r t u o u s  t r a v e l  a long  t r a c k s  f a r  from t h e  
paved o r  major d i r t  roads .  
The team was determined t o  f i n d  o u t  whether t h e  guidance s e r v i c e  reach6d 
t h e  most i s o l a t e d  v i l l a g e s .  Toward t h i s  end ,  i t  spen t  one day i n  t h e  remote 
mountain r e a c h e s  o f  a  s p a r s e l y  i n h a b i t e d  r e g i o n  of  Kangwon Province  i n  an 
i n a c c e s s i b l e  a r e a  t h a t  b a r e l y  a l lowed wheeled v e h i c u l a r  t r a v e l y o n  a  t r a c k  w i th  
p r e c i p i t o u s  d rops  of hundreds of f e e t  w i thou t  guard r a i l s .  Farmers who on ly  
f i f t e e n  y e a r s  ago had been swidden c u l t i v a t o r s  were i n t e rv i ewed ,  some of 
whom now had t e l e v i s i o n  s e t s ;  even i n  t h i s  a r e a  t h e  guidance o f f i c e r s  v i s i t e d  
once a  month. I n  o t h e r  v i l l a g e s  they  came almost  t oo  often--sometimes da i ly - -  
accord ing  t o  some v i l l a g e r s .  
I n  South Kyongsang Province ,  a  remote v a l l e y  was spontaneous ly  s e l e c t e d  
by t h e  team i n  an a r e a  t h a t  was obv ious ly  poor .  Proceeding  t o  a v i r t u a l l y  
i n a c c e s s i b l e  v i l l a g e  i s o l a t e d  a t  t h e  head o f  t h e  v a l l e y ,  t h e  l a s t  i n h a b i t a n t s  
i n  t h a t  a r e a  a t  t h e  end of t h e  d i r t  t r a c k ,  t h e  team found two guidance workers ,  
a  man and a  woman, working i n  t h e  v i l l a g e .  The l a t t e r  was a s s i s t i n g  i n  a  day c a r e  
c e n t e r  f o r  p r e - s c h o o l  c h i l d r e n .  To a l i  outward a p p e a r a n c e s  t h i s  v i l l a g e  
was p o o r ,  b u t  t h e r e  was a  h i g h e r  l e v e l  o f  income t h a n  might  have been  
e x p e c t e d .  Al though r i c e  p r o d u c t i o n  l e v e l s  were  low,  due t o  t h e  c u l t i v a t i o n  
of persimmon and c h e s t n u t  t r e e s ,  incomes were  q u i t e  good. C o n v e r s e l y ,  i n  
some v i l l a g e s  t h a t  gave t h e  outward appearance  o f  w e a l t h  based  o n  improved 
and modernized Sae-maul h o u s i n g ,  income d i d  n o t  seem a s  h i g h .  I n  a l l  
c a s e s ,  t h e  v i l l a g e s  had some t y p e  o f  Sae-maul Movement a c t i v i t y  a l o n g  b o t h  
p r o d u c t i v e  and s o c i a l  l i n e s  ( s e e  Appendix G ) .  The team t a l k e d  w i t h  p e r h a p s  
one hundred f a r m e r s  and t h e i r  w i v e s ,  a l t h o u g h  g r e a t e r  a t t e n t i o n  was p a i d  t o  
t h e  f a r m e r s  as t h e i r  w i v e s  were i n t e r v i e w e d  i n  more d e t a i l  i n  t h e  1980 A I D  
Impact E v a l u a t i o n  Repor t  No. 12 ,  Korea I r r i g a t i o n  (quod v i d e ) .  
The team i n t e r v i e w e d  Earmers who main ly  grew r i c e ,  t h o s e  who double-  
cropped w i t h  b a r l e y  o r  o t h e r  c r o p s ,  some who grew tobacco  o r  p o t a t o e s  o r  
soybeans ,  t h o s e  s m a l l  Earmers who had l e s s  t h a n  one-ha1.f h e c t a r e  of l and  
and some who had up t o  t h r e e  h e c t a r e s ,  and a  few v i l l a g ( > r s  who b o t h  Farmed 
and f i s h e d .  
The team c o n s i s t e d  of David I. S t e i n b e r g ,  AID team l e a d e r ,  w i t h  a  l o n g  
r e c o r d  oE invo lvement  i n  Korea s t u d i e s ;  D r .  R o b e r t  J a c k s o n ,  of  t h e  A I D  
Development S u p p o r t  B u r e a u ' s  O f f i c e  of A g r i c u l t u r e  and an  a g r o n o m i s t ;  and 
D r .  Kwan S. K i m ,  P r o f e s s o r  of Economics a t  N o t r e  Dame U n i v e r s i t y  and an  
employee of A I D .  T h i s  group was a b l y  a s s i s t e d  by D r .  Song Hae-kyun, an  
A g r i c u l t u r a l  E d u c a t i o n  S p e c i a l i s t  of  t h e  C o l l e g e  of A g r i c u l t u r e ,  Seou l  
N a t i o n a l  U n i v e r s i t y , w h o  is  a l s o  a  c o n s u l t a n t  t o  t h e  O f f i c e  of R u r a l  Develop- 
ment. For  s h o r t  b i o g r a p h i e s  s e e  Appendix PI, "Notes on t h e  Authors ."  
I n t e r v i e w s  were  conducted i n  Korean,  and e x t e n s i v e  u s e  was made of 
l o c a l l y  a v a i l a b l e  Korean l anguage  s o u r c e s  ( s e e  B i b l i o g r a p h y ,  Appendix K ) .  
No o f f i c i a l  of t h e  gu idance  s e r v i c e  accompanied t h e  team n o r  d i d  t h e y  
s u g g e s t  ( w i t h  one  e x c e p t i o n  n o t e d  above)  s i t e  v i s i t s .  
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J u n e  1  
J u n e  2  
J u n e  3 
J u n e  4 
J u n e  5  
J u n e  6 
even ing :  A r r i v a l  i n  S e o u l .  
morning:  V i s i t  t o  Embassy, a r r a n g e  l o g i s t i c s  f o r  s t u d y .  
a f t e r n o o n :  C o u r t e s y  c a l l  t o  t h e  O f f i c e  of  R u r a l  Development,  Suwon, 
Kyonggi P r o v i n c e .  
F i e l d  V i s i t  t o  Kwangju gun, Kyonggi P r o v i n c e ,  t o  i n t e r v i e w  f a r m e r s .  
F i e l d  V i s i t  t o  Yangju - gun, Kyonggi P r o v i n c e ,  t o  i n t e r v i e w  f a r m e r s .  
F i e l d  V i s i t  t o  O f f i c e  of  R u r a l  Development,  Suwon, Kyonggi P r o v i n c e .  
F i e l d  V i s i t  t o  Chunchon, Kangwon P r o v i n c e ,  Cold Water T o l e r a n c e  
Exper imen ta l  S t a t i o n ;  F r o v i n c i a l  O f f i c e  o f  X u r a l  Development,  Kangwon 
P r o v i n c e ;  Heong Song gun, Kangwon P r o v i n c e ,  t o  i n t e r v i e w  f a r m e r s .  
F i e l d  T r i p  t o  I r i ,  N o r t h  C h o l l a  P r o v i n c e ,  Honam Crop E x p e r i m e n t a l  
S t a t i o n ,  t o  i n t e r v i e w  f a r m e r s .  
P r o v i n c i a l  O f f i c e  o f  R u r a l  Development,  Kwangju, South  C h o l l a  
P r o v i n c e ,  and Xokpo, t o  i n t e r v i e w  f a r m e r s .  
Chungmu, South  Kyongsang P r o v i n c e ,  and P u s a n ,  t o  i n t e r v i e w  f a r m e r s .  
Miryang Crop E x p e r i m e n t a l  S t a t i o n ,  South  Kyongsang P r o v i n c e ,  t o  
i n t e r v i e w  f a r m e r s .  
Taegu,  Nor th  Kyongsang P r o v i n c e ,  O f f i c e  of  R u r d  Development,  t o  
Kyongju, Nor th  Kyongsang P r o v i n c e ,  t o  i n t e r v i e w  f a r m e r s .  
Kyongju, Nor th  Kyongju,  Nor th  Kyongsang P r o v i n c e ,  t o  i n t e r v i e w  
f a r m e r s .  
Yeongduk Crop E x p e r i m e n t a l  S t a t i o n ,  Nor th  Kyongsang P r o v i n c e ,  t o  
i n t e r v i e w  f a r m e r s  i n  mounta inous  a r e a s .  
Samchoek, Kangwon P r o v i n c e ,  t o  i n t e r v i e w  f a r m e r s  i n  f a rming  and 
f i s h i n g  v i l l a g e .  
Kangnung, and Chinbu A l p i n e  Crop Exper iment  S t a t i o n ,  Kangwon P r o v i n c e .  
J u n e  7  
t o  13 Seoul--Report  D r a f t i n g  
June 14 Cheju Province  (by p l a n e ) .  V i s i t  P r o v i n c i a l  O f f i c e  of Rura l  Devel- 
opment, and i n t e r v i e w  fa rmers .  
June 15 Cbeju Province ,  t o  i n t e r v i e w  fa rmers .  
June 16 DebrJef ing ,  3 f f i c e  of Rura l  Development. 
June 1 7  Debr i e f i ng ,  U.S. Embassy. 
June 18 Depar ture  from Korea. 
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K o r e a ' s  s h i f t  from r i c e - i m p o r t i n g  t o  s e l f - s u f f i c i e n c y  i n  a  r e l a t i v e l y  
s h o r t  t ime  d u r i n g  t h e  e a r l y  1970s i s  a n  e x c e p t i o n a l  achievement .  It i s  
u n f o r t u n a t e  t h a t  c o l d  wea the r  and r i c e  b l a s t  l a t e  i n  t h a t  decade  have  
d e c r e a s e d  r i c e  p r o d u c t i o n  t o  a  l e v e l  where  t h e  c o u n t r y  must a g a i n  impor t  
r i c e .  I h e  s t o r y  o f  t h i s  r a p i d  i n c r e a s e  i n  p r o d u c t i o n  i s  r e m a r k a b l e  and 
c o u l d  come a b o u t  o n l y  i n  a c o u n t r y  l i k e  Korea where t h e  i n f r a s t r u c t u r e  i s  
w e l l  e s t a b l i s h e d ,  and where t h e r e  was a  r e l a t i v e l y  v a s t  amount o f  t e c h n i c a l  
i n f o r m a t i o n  a v a i l a b l e  f o r  i n c r e a s i n g  p r o d u c t i o n .  The r e c e n t  d e c l i n e  i n  
p r o d u c t i o n  is no doub t  c l o s e l y  l i n k e d  t o  t h e  d e s i r e  t o  i n c r e a s e  r i c e  
p r o d u c t i o n  i n  t h e  s h o r t e s t  p o s s i b l e  t i m e  span .  
A. Background 
K o r e a ' s  r e c e n t  a g r i c u l t u r e  p o l i c y  h a s  b e e n  t o  become and remain s e l f -  
s u f f i c i e n t  i n  s t a p l e  food p r o d u c t i o n ,  p a r t i c u l a r l y  i n  r i c e .  S e l f - s u f f i c i e n c y  
r e d u c e s  t h e  d r a i n  of f o r e i g n  exchange f o r  food i m p o r t s  and l e s s e n s  t h e  
dependence on food coming from s u r p l u s - p r o d u c i n g  c o u n t r i e s .  As r i c e  is t h e  
most i m p o r t a n t  food i n  Korea ,  a g r e a t e r  e f f o r t  h a s  been g i v e n  t o  t h i s  c r o p  
t h a n  t o  some of  t h e  o t h e r  food c r o p s ,  such  as b a r l e y ,  whea t ,  s o y b e a n s  and 
p o t a t o e s .  
The a p p a r e n t  s o l u t i o n  t o  t h e  e v e r - i n c r e a s i n g  demand f o r  food,  coup led  
w i t h  t h e  l i m i t e d  a r e a  of a r a b l e  l and ,  is i n c r e a s e d  p r o d u c t i v i t y .  One method 
of i n c r e a s i n g  p r o d u c t i v i t y  i s  th rough  improved a g r i c u l t u r a l  t e c h n o l o g y ,  
t h e  b a s i s  f o r  which is r e s e a r c h .  It was a g r e e d  t h a t  a n  AID-financed l o a n  
t o  Korea t o  ass is t  i n  f i n a n c i n g  t r a i n i n g  of s c i e n t i s t s ,  p u r c h a s e  o f  equip-  
ment and s u p p l i e s ,  and p r o - i d i n g  q u a l i f i e d  f o r e i g n  s c i e n t i s t s  would enhance 
t h e  r e s e a r c h  sys tem.  The p r o j e c t  i d e n t i f i e d  f i v e  c r o p s  w i t h  which t o  work, 
of  which r i c e  was cne .  
More s p e c i f i c a l l y ,  t h e  p r o j e c t  i d e n t i f i e d  t h e  f o l l o w i n g  t a r g e t s  f o r  r i c e :  
-- S e l e c t  and deve lop  s t r a i n s  t h a t  w i l l  i n c r e a s e  t h e  p r e s e n t  c r o p  
exper iment  s t a t i o n  y i e l d  of 4 .79 m e t r i c  t o n s  p e r  h e c t a r e  (MT/ha) 
t o  6.0 by t h e  end of 1983,  and a c t u a l  farm p r o d u c t i o n  y i e l d s  from 
t h e  p r e s e n t  a v e r a g e  (1972) of 3.25 FiT/ha t o  a n  e s t i m a t e d  4 .5  MT/ha 
w i t h i n  t h e  same p e r i o d .  
-- Develop new s t r a i n s  which w i l l  p o s s e s s  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  
-- a  growth and m a t u r i t y  p e r i o d  s h o r t e r  by t e n  t o  15 d a y s ,  and a t  
t h e  same t ime  b e  r e s p o n s i v e  t o  h i g h e r  f e r t i l i z a t i o n  l e v e l s ;  
-- improved g r a i n  q u a l i t y  s t a n d a r d s ,  i n c l u d i n g  h i g h e r  p r o t e i n  and 
lower  amyloae c o n t e n t ,  and k e r n e l  s h a p e s  more a c c e p t a b l e  t o  
t h e  consumers.  
-- t o l e r a n c e  f o r  c o l d  t e m p e r a t u r e s ,  e s p e c i a l l y  i n  t h e  s e e d l i n g  
s t a g e  and d u r i n g  t h e  r i p e n i n g  p e r i o d ,  and s h o r t e r  m a t u r i n g ;  
and 
. 
-- r e s i s t a n c e  t o  b l a s t  d i s e a s e ,  b a c t e r i a l  l e a f  b l i g h t ,  v i r u s  
s t r i p e  d i s e a s e ,  brown l e a f  h o p p e r ,  g r e e n  l e a f  hopper ,  r i c e  
s t em b o r e r  and o t h e r  i n s e c t s  and d i s e a s e s .  
P r o b a b l y  one o f  t h e  most  i m p o r t a n t  d a t e s  i n  K o r e a ' s  a g r i c u l t u r a l  
h i s t o r y  was 1965, when t h e  f i r s t  c r o s s  was made l e a d i n g  t o  t h e  r e l e a s e  o f  
t h e  japonica-indica h y b r i d  t o  Farmers  i n  1972 t o  p roduce  s e e d .  The p r i m a r y  
p u r p o s e  f o r  making t h i s  c r o s s  was t o  i n t r o d u c e  genes  r e s i s t a n t  t o  r i c e  
b l a s t  from t h e  i n d i c a  r i c e  and t o  r e t a i n  t h e  o t h e r  d e s i r a b l e  c h n r a c t e r i s t i c s  
o f  t h e  commonly grown j a p o n i c a s .  It was r e a l i z e d  by r i c e  b r e e d e r s ,  however,  
t h a t  t h i s  wide  c r o s s  c o u l d  r e s u l t  i n  poor  g r a i n  q u a l i t y  ( t a s t e ) ,  low s e e d  
set ( f e r t i l i t y )  and a l s o  low g r a i n  y i e l d .  I n d i c a  r i c e  grew v e r y  t a l l ,  s o  
i t  was s u s c e p t i b l e  t o  l o d g i n g ,  and i t  d i d  n o t  m a t u r e  under  n a t u r a l  
c o n d i t i o n s  i n  Korea.  Dur ing  t h e  s e l e c t i o n  p r o c e s s  i n  t h e  e a r l y  g e n e r a t i o n s ,  
l i n e s  were  s e l e c t e d  f o r  t h e  e a r l i e r  m a t u r i n g  and s h o r t e r  p l a n t  h e i g h t  
c h a r a c t e r i s t i c s  similar t o  t h e  j a p o n i c a  t y p e  grown i n  Kcrea .  A f t e r  c a r e f u l  
o b s e r v a t i o n s  and s e l e c t i o n s  f o r  1 2  g e n e r a t i o n s ,  t h e  v a r i e t y  T o n g i l  was 
w i d e l y  d i s s e m i n a t e d  t o  f a r m e r s  i n  1974.  C l o s e  c o o p e r a t i o n  and c o l l a b o r a t i o n  
between t h e  O f f i c e  o f  R u r a l  Development (ORD) and t h e  I n t e r n a t i o n a l  R i c e  
Resea rch  I n s t i t u t e  (IRRI) made i t  p o s s i b l e  t o  grow two g e n e r a t i o n s  o f  r i c e  
e a c h  c a l e n d a r  y e a r  i n  t h e  t r o p i c a l  IRRI c l i m a t e .  
The c u l t i v a t i o n  o f  t h e  ~ o n g . i s /  v a r i e t y  and s u b s e q u e n t l y  r e l e a s e d  
v a r i e t i e s  p roved  t h a t  Korea c o u l d  a t t a i n  r i c e  s e l f - s u f f i c i e n c y  f o r  t h r e e  o r  
f o u r  y e a r s  ( s e e  T a b l e  C-1, p .  C-7). Due t o  u n f o r e s e e n  c i r c u m s t a n c e s ,  t h e s e  
j a p o n i c a - i n d i c a  h y b r i d s  have  been somewhat d i s a p p o i n t i n g  d u r i n g  t h e  1978- 
1980 s e a s o n s ,  a s  c o l d e r  c o n d i t i o n s  t h a n  normal p r e v a i l e d  and t h e  r i c e  b l a s t  
d i s e a s e  became much more s e v e r e .  
Korea h a s  been v i r t u a l l y  un ique  i n  i t s  r i c e  program i n  t h a t  few, i f  
any,  c o u n t r i e s  have deve loped  s u c h  a complete  t e c h n i c a l ,  i n f o r m a t i o n a l  and 
economic package t o  i n s t r u c t  and encourage  f x m e r s  t o  change many o f  t h e i r  
t r a d i t i o n a l  p r a c t i c e s .  The Korean e x p e r i e n c e  i s  s o  d i f f e r e n t  and s o  
comprehensive  t h a t  i t  i s  wor thy  o f  d e s c r i p t i o n .  No f a c e t  was l e f t  
uncovered i n  t h i s  comprehensive  program. 
The complete  package a s s o c i a t e d  w i t h  t h e  i n t r o d u c t i o n  o f  T o n g i l  r i c e  
changed t h e  t r a d i t i o n a l .  f a r m i n g  t echno logy .  The e x p a n s i o n  o f  T o n g i l  r i c e  
i n t e n s i f i e d  and speeded a comprehensive  we l l -o rgan ized  and e f f e c t i v e  
a g r i c u l t u r a l  e x t e n s i o n  s e r v i c e .  Along w i t h  t h e  c o n c e n t r a t e d  e x p a n s i o n  o f  
t h e  new r i c e  s t r a i n ,  j o i n t  p l a ~ n i n g  and encouragement  o f  t h e  f a r m e r s  were  
a t t a i n e d  th rough  c o n c e n t r a t e d  IL 0 n i s t r a t i v e  s u p p o r t  by t h e  government.  
The r e s u l t i n g  i n c r e a s e d  prod .I~I o f  T o n g i l  b r o u g h t  abou t  s e v e r a l  changes  
i n  t h e  consump t i o n  p a t t e r n s  [arm househo lds .  Changes i n  farming 
t e c h n c l o g y  and soc ioeconomi  c d n d i t i o n s  were b r o u g h t  abou t  w i t h  t h e  
r e l a t i v e l y  r a p i d  i n c r e a s e  i:. t h e  a r e a s  c u l t i v a t e d  w i t h  - 'Songil.. 
L ' ~ o r  t h e  s a k e  o f  b r e v i t y ,  T o n g i l  i s  used t h r o u g h o u t  t h i s  p a p e r  t o  i n c l u d e  
i t  and a l l  subsequen t :  y r e l e a s e d  j a p o n i c a - i n d i c a  v a r i e t i e s .  
Improvements i n  Farming Technology 
The most  o b v i o u s  b e n e f i t  from t i e  c u l t i v a t i o n  o f  T o n g i l  was t h e  
i n c r e a s e  i n  p r o d u c t i v i t y  f o r  t h e  t h r e e  y e a r s  a f t e r  i t s  i n t r o d u c t i o n .  The 
a r e a  p l a n t e d  t o  r i c e  remained p r a c t i c a l l y  c o n s t a n t  d u r i n g  t h e s e  y e a r s ,  and 
t h e  t o t a l  p r o d u c t i o n  s i g n i f i c a n t l y  i n c r e a s e d  by a b o u t  o n e - t h i r d  (See  
T a b l e  C-2, p .  C-7). 
Undoubtedly ,  t h e  a d o p t i o n  o f  t h e  new c u l t u r a l  p r a c t i c e s  was j u s t  a s  
i m p o r t a n t ,  i f  n o t  more so ,  i n  a t t a i n i n g  s e l f - s u f f i c i e n c y  i n  r i c e  a s  t h e  
p l a n t i n g  of  T o n g i l .  T h i s  improved t e c h n o l o g y  h a s  been used  more r e c e n t l y  
i n  t h e  c u l t i v a t i o n  o f  t h e  t r a d i t i o n a l l y  grown r i c e  and  h a s  r e s u l t e d  i n  a  
v e r y  s i g n i f i c a n t  i n c r e a s e  i n  p r o d u c t i v i t y .  
-- Fdrmers became aware  of t h e  a d v a n t a g e  of  h i g h  q u a l i t y  s e e d  w i t h  
t h e  i n t r o d u c t i o n  of T o n g i l .  T h l s  s e e d  was produced by ORD, which 
took  t h e  n e c e s s a r y  s t e p s  t o  e n s u r e  t h a t  t h e  r i c e  was p u r e r  and 
h i g h e r  i n  g e r m i n a t i o n  thcsn  t h a t  u s u a l l y  p l a n t e d  by f a r m e r s .  I n  
a d d i t i o n  t o  a c c e l e r a t i n g  t h e  s e l e c t i o n  program of  growing a l t e r -  
n a t e  g e n e r a t i o n s  a t  IRRI and i n  Korea ,  s e e d  was m u l t i p l i e d  i n  t h e  
P h i l i p p i n e s  and f lown t o  Korea f o r  d i s t r i b u t i o n  t o  s e l e c t e d  f a r m e r s .  
T h i s  s e e d  m u l t i p l i c a t i o n  program s h o r t e n e d  t h e  program by one y e a r  
and Korea became s e l f - s u f f i c i e n t  i n  r i c e  one  y e a r  e a r l i e r .  The 
P h i l i p p i n e  s e e d  was p l a n t e d  on fa rms  t h r o u g h o u t  t h e  c o u n t r y  a s  
d e m o n s t r a t i o n  t r i a l s .  The e x t e n s i o n  w o r k e r s  were  p r o v i d e d  
o p p o r t u n i t i e s  t o  o b s e r v e  t h e  a d a p t a b i l i t y  o f  T o n g i l  u c d e r  v a r i o u s  l o c a l  
c l m d i t i o n s  and a t  t h e  same t i m e  were  a b l e  t o  h o l d  t r a i n i n n  s e s s i o n s  
on c u l t u r a l  p r a c t i c e s  a t  t h e  d e m o n s t r a t i o n  s i t e s .  These  t r i a l s  were  
a l s o  used a s  m u l t i p l i c a t i o n  p l o t s  and s e e d  was h a r v e s t e d  f o r  t h e  
f o l l o w i n g  y e a r  f o r  d i s t r i b u t i o n  t o  a n  i n c r e a s e d  number of  f a r m e r s .  
-- T o n g i l  r e q u i r e s  ear l ier  p l a n t i n g  i n  t h e  s e e d  b e d s  t h a n  t h e  t r a d i -  
t i o n a l  v a r i e t i e s  a t  times when t h e  t e m p e r a t u r e s  a r e  lower .  To 
p r o t e c t  i t  from t h e  c o l d  wea the r  a t  sowing r e q u i r e d  t h e  u s e  of  
improved b e d s  covered  w i t h  p l a s t i c  (See  T a b l e s  C-3 and C-4, p .  C-8). 
-- V i r g i n  s o i l ,  l i m e  and s i l i c a t e  f e r t i l i z e r s  were  more f r e q u e n t l y  
a p p l i e d  by f a r m e r s  p l a n t i n g  T o n g i l .  They a l s o  d i d  a  b e t t e r  j o b  of 
p r e p a r i n g  t h e i r  f i e l d s  by p lowing more t i m e s  p r i o r  t o  t r a n s p l a n t i n g  
t h e  r i c e  s e e d l i n g s  (See  T a b l e  C-5, p .  C-8). 
An a d v a n t a g e  of  T o n g i l  is i t s  a b i l i t y  t o  w i t h s t a n d  h e a v i e r  r a t e s  
of f e r t i l i z e r  a p p l i c a t i o n  w i t h o u t  l o d g i n g  and t h u s  b e  more pro- 
d u c t i v e .  T o n g i l  f a r m e r s '  s o i l s  were  t e s t e d  and r a t e s  ol f e r t i l i z e r  
de te rmined  f o r  optimum y i e l d s .  The  method of a p p l y i n g  f e r t i l  i z e r  
was changed;  i n  a d d i t i o n  t o  t h e  b a s a l  a p p l i c a t i o n  a t  t h e  t ime of 
t r a n s p l a n t i n g ,  t h e  number of a p p l i c a t i o n s  of t o p  d r e s s i n g  was 
i n c r e a s e d  from a b o u t  two t i m e s  w i t h  t h c  t r a d i t i o n a l  v a r i e t i e s  to  
t h r e e  t i m e s  w i t h  T o n g i l .  Thc f e r t i l i z e r s  were appiiclcl w i t h  more 
sysLcmnt ic  methods .  
-- The T o n g i l  Farmers ~ s e d  l a r g e r  q u a n t i t - i e s  and mvrc a p p l i c a t i o n s  u f  
a g r i c u l t u r a l  c h e m i c a l s  t o  c o n t r o l  d i s e a s e s  and i n s e c t s  t h a n  t h o s e  
p i a n t i n g  t h e  t r a d i t i o n a l  v a r i e t i e s .  
-- The t o t a l  a r e a  of  a p p l i c a t i o n  of  h e r b i c i d e s  f o r  weed c o n t r o l  was 
i n c r e a s e d  and a t  t h e  same t ime  manual weed c o n t r o l  d e c r e a s e d .  
-- The f a r m e r s '  methods of  i r r i g a t i o n  have  been changed from t h e  
c o n t i n u o u s l y  f l o o d e d  c o n d i t i o n  t o  t h a t  o f  i n t e r m i t t e n t  i r r i g a t i o n .  
-- Improvement i n  h a r v e s t i n g  and d r y i n g  was a n  i m p o r t a n t  l e s s o n  f o r  
f a r m e r s  t o  l e a r n .  Former ly ,  t h e y  s t o r e d  t h e  h a r v e s t e d  g r a i n  
w i t h o u t  p r o p e r l y  d r y i n g  i t  i n  o r d e r  t o  s a v e  t i m e  f o r  b a r l e y  p lan -  
t i n g .  T h i s  method y i e l d e d  lower  q u a l i t y  and q u a n t i t y  of r i c e .  
Ton& s h a t t e r s  q u i t e  r e a d i l y  and  must be  t h r e s h e d  soon a f t e r  
-
h a r v e s t i n g .  The f a r m e r s  had t o  change t h e i r  method and t h i s  
s h o r t e n e d  s t o r a g e  t ime  i n  b u n d l e s  r educed  t h e  s h a t t e r i n g  l o s s e s  
and i n c r e a s e d  t h e  q u a l i t y .  
-- Farmers  p l a n t i n g  T o n g i l  have  s h i f t e d  t h e i r  d a t e s  of  sowing,  t r a n s -  
p l a n t i n g  and h a r v e s t i n g ,  making them a l l  e a r l i e r  t h a n  t h o s e  f o r  
t h e  f a r m e r s  growing t r a d i t i o n a l  r i c e  (See  T a b l e  C-3). T h i s  makes 
i t  p o s s i b l e  t o  i n c r e a s e  b a r l e y  p r o d u c t i o n  a s  more r i c e  f i e l d s  can 
be  l p l a n t e d  w i t h  b a r l e y  a s  a  second o r  w i n t e r  c r o p .  Ilowever, r a t h e r  
tha;, i n c r e a s e  t h e  a r e a  p l a n t e d  t o  b a r l e y ,  t h e  ~ o n ~ i l  r i c e  f a r m e r s  
have  i n c r e a s e d  t h e  a r e a  of  l a n d  p l a n t e d  t o  c a s h  c r o p s  such a s  
v e g e t a b l e s  b e c a u s e  of  t h e  g r e a t e r  economic b e n e f i t s -  from v e g e t a b l e s  
compared t o  b a r l e y .  
C .  The Ro le  o f  t h e  E x t e n s i o n  S e r v i c e  
The E x t e n s i o n  S e r v i c e  p l a y e d  a  c r i t i c a l  p a r t  i n  t h e  r a p i d  and broad 
d i s s e m i n a t i o n  of  i n f o r m a t i o n  r e g a r d i n g  t h e  T o n g i l  v a r i e t y  and t h e  n e c e s s a r y  
t e c h n i c a l  knowledge a s s o c i a t e d  w i t h  i t s  p r o d u c t i o n .  Fa rmers '  m e e t i n g s ,  
r a d i o  b r o a d c a s t s ,  and u s e  of  t h e  v i l l a g e  a m p l i f i e r  s y s t e m s  and TV s e t s  were 
a l l  i m p o r t a n t  means of  t r a i n i n g  f a r m e r s  t o  s h i f t  t o  T o n g i l  ( S e e  T a b l e  C-6, p .  C-9). 
Farmers  were o f f e r e d  t e c h n i c a l  farm t r a i n i n g  s e s s i o n s  d u r i n g  t h e  w i n t e r  
months s o  t h a t  t h e y  were  a b l e  t o  improve t h e i r  Farm management t e c h n i q u e s .  
These  t r a i n i n g  programs were b a s i c  t o  b r i n g i n g  t h e  n a t i o n a l  a v e r a g e  p ro -  
d u c t i v i c y  of  T o n g i l  t o  n e a r l y  t h a t  of t h e  e x p e r i m e n t a l  p l o t s .  
The group fa rming  o r  c o o p e r a t i v e  f a rming  program made i t  e a s i e r  f o r  
t h e  e x t e n s i o n  worker s  t o  pe r fo rm more r f f i c 3 i e n l l y  and e f f e c t i v e l y  through 
group c o n t a c t s  r a t h e r  than  t!lrougli i n d  i v i c l l ~ i  l s. The group worked t o g e t l l c ~ r ,  
a l l  us i t lg  t h e  improved v a r i e t y  and c u l t , ~ r a  l techniques t o  a t t a i n  h i ~ h e r  
y i e l d s .  
D. Economic B e n e f i t s  Assoc ia ted  w i t h  Tong i l  
The a s s e t s  of t hose  fa rmers  p l a n t i n g  Tong i l  f nc r ea sed  more t h a n  t h o s e  
who cont inued  p l a n t i n g  t r a d i t i o n a l  r i c e  w i thou t  any changes i n  technology.  
T h e i r  farm s i z e ,  number o f  farm b u i l d i n g s ,  power t i l l e r s ,  power s p r a y e r s  
and mechanica l ly  d r i v e n  t h r e s h e r s  have a l l  i nc r ea sed  more r a p i d l y  t h a n  
t h o s e  of  t h e  n o n - c u l t i v a t o r s  o f  Tongi l .  Even t h e i r  ho ld ings  of  farm 
l i v e s t o c k  have i n c r e a s e d .  
P r i o r  t o  t h e  i n t r o d u c t i o n  o f  Tong i l ,  t h e  government purchased a  
l i m i t e d  q u a n t i t y  o f  r i c e  s h o r t l y  a f t e r  h a r v e s t  f o r  s t o r a g e  and t o  s t a b i l i z e  
t h e  p r i c e .  S ince  t h e  government 's  pu rchas ing  p r i c e  was lower than  t h a t  of  
t h e  f r e e  marke t ,  fa rmers  r e f u s e d  t o  s e l l  t h e i r  r i c e  a t  t h e  t i m e  of  h a r v e s t .  
However, w i th  t h e  i n t r o d u c t i o n  o f  T o n g i l ,  t h e  fa rmers  s o l d  t h e i r  r i c e  t o  
t h e  government soon a f t e r  t h r e s h i n g  and i t  was a b l e  t o  meet i t s  goa l .  
E.  Cooperat ion w i t h  I R R I  
A t  t h e  end of 1968, a  coope ra t i ve  agreement between IRRI and Korea 
(ORD) was s igned .  T h i s  provided f o r  t r a i n i n g  Korean s c i e n t i s t s  a t  IIIRI, 
f i v e  t he  f i r s t  and subsequent  few y e a r s .  Koreans were t o  be  t r a i n e d  i n  
s e v e r a l  of  t h e  a g r i c u l t u r a l  d i s c i p l i n e s ,  i n c l u d i n g  breed ing ,  s o i l  
chemis t ry ,  s o i l  microb io logy ,  weed c o n t r o l ,  d i s e a s e  and i n s e c t  c o n t r o l ,  and 
r i c e  q u a l i t y .  Along w i t h  t r a i n i n g ,  i t  was agreed t o  con t inue  t h e  coopera- 
t i v e  v a r i e t a l  improvement program. One of  t h e  t a r g e t s  of t h i s  program was 
t o  i n c r e a s e  t h e  number of g e n e r a t i o n s  of h y b r i d s  i n  t h e  b r eed ing  program 
t o  two each yea r  by growing a  summer c rop  i n  Korea and t h e  second one dur ing  
t h e  w i n t e r  months i n  t h e  P h i l i p p i n e s  a t  IRRI. T h i s  combination l e d  t o  a  
coope ra t i ve  t r a i n i n g  and r e s e a r c h  program.  
I n  a  s i m i l a r  manner t o  t h e  v a r i e t a l  improvement program, s e e d s  of any 
newly r e l e a s e d  v a r i e t i e s  were i nc r ea sed  i n  t h e  P h i l i p p i n e s  du r ing  t h e  
Korean w i n t e r  months. T h i s  enabled t h e  ORD t o  a c c e l e r a t e  i t s  d i s semina t i on  
of new v a r i e t i e s  t o  t h e  fa rmers .  From t h e  r e l e a s e  of Tongi l  t o  p r e s e n t ,  
s e v e r a l  hundred t ons  of r i c e  seed have been m u l t i p l i e d  a t  I R R I  and a i r -  
f r e i g h t e d  t o  Korea f o r  d i s t r i b u t i o n  t o  f a rmer s .  
Much c r e d i t  i s  g iven  t o  I R R I  f o r  t h e  s t r a t e g y  involv ing  a  three-way 
c r o s s  between i n d i c a  and japonica  t y p e s  t o  produce h igh -y i e ld ing  v a r i e t i e s  
(HYV). Tongi l  was t h e  f i r s t  HW r e l e a s e d  i n  Korea. 
I n  c l o s e  c o l l a b o r a t i o n  w i t h  t he  Korean a g r i c u l t u r a l  u n i v e r s i t i e s  and 
I R K I ,  ORD made e x c e l l e n t  use  of t h e i r  f a c i l i t i e s  and t e c h n i c a l  i n  forma t i o n  
i n  deve lop ing  t h e  new H Y V s .  Th i s  ha s  had a  very  u n i f y i n g  e f f e c t  between 
IRRI and Korea. 
F.  P r o j e c t  T a r g e t s  
Average y i e l d s  from r i c e  grown on experiment  s t a t i o n  p l  o t q  p rov id r  
l i t t l e ,  i f  any ,  meaningful  d a t a .  There  a r e  many s t r a i n s ,  s e l e c t i o n s  and/  
o r  v a r i e t i e s  c u l t i v a t e d  under v a r i o u s  c o n d i t i o n s .  Thus t o  makc a v a l i d  
comparison of t h e  exper imenta l  y i e l d s  at. s e v e r a l  s t a t i o n s ,  o r  evcn one 
Eor t h a t  m a t t e r ,  is v e r y  n e b u l o u s .  T h e  p r o j e c t  t a r g e t  t o  i n c r e a s e  " e x p e r i -  
ment s t a t i o n  y i e l d s  of  4 .79 MT/lin t o  6 . 0  1ITlha by t h e  end of  1983" i s  v e r y  
m i s l e a d i n g .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  ORD r e p o r t e d  y i e l d s  of  T o n g i l  
a t  exper imen t  s t a t i o n s  of  6.24 MT/ha i n  1970,  h i g h e r  t h a n  t h e  i n i t i a l  
f i g u r e  and even  g r e a t e r  t h a n  t h a t  p r o j e c t e d  For 1983. 
On t h e  o t h e r  hand ,  t o  make a  compar ison oE a c t u a l  farm p r o d u c t i o n  
y i e l d s  w i t h  t h o s e  s t a t e d  i n  t h e  p r o j e c t  p a p e r  i s  much more v a l i d ,  e spec -  
i a l l y  i n  Korea where  m a s s i v e  a g r i c u l t u r a l  s t a t i s t i c s  a r e  r e a d i l y  a v a i l a b l e  
(See  T a b l e  C-2). B e f o r e  t h e  l o a n  was made t o  Korea ,  t h e  improved v a r i e t y ,  
T o n g i l ,  y i e l d e d  3 .86 MT/ha i n  1972, a b o u t  0 . 6  MT/ha g r e a t e r  t h a n  t h a t  n o t e d  
i n  t h e  p r o j e c t  For t h a t  y e a r .  Every y e a r  from 1972 th rough  1979,  t h e  
n a t i o n a l  a v e r a g e  o r  f a r m  p r o d u c t i o n  y i e l d s  h a v e  surpas!sec! t h e  p r o j e c t  g o a l  
f o r  1983. 
Dur ing  t h e  t eam ' s  d i s c u s s i o n  and o b s e r v a t i o n s ,  o n l y  t h i e e  c h a r a c t e r -  
i s t i c s  o t h e r  t h a n  y i e l d ,  were  found t o  be  of  much c o n c e r n .  R e s i s t a n c e  t o  
b l a s t ,  t o l e r a n c e  t o  c o l d ,  and s h o r t e r  m a t u r i t y  were a l l  c i t e d  a s  ma jo r  
c o n s t r a i n t s  s t i l l  t o  bc overcome, y e t  s e v e r a l  o t h e r s  a r e  no ted  i n  t h e  
o r i g i n a l  p r o j e c t .  T h e r c  i s  s t i l l  a  t a s t e  p r e f e r e n c e  f o r  t h e  t r a d i t i o n a l  
o r  j a p o n i c a  r i c e .  
Table C-1  - Rice Product ion  and Imports  






ClOOO MT (Percent )  
Table C-2 - Area, Product ion and P r o d u c t i v i t y  o f  Rice 
Pe rcen t  Area 
Area (1000 ha) Production(1000 MT) ~ roduc t iv i ty (MT/ha )  c u l t i v a t e d  
Year T rad i t i ona l ,  Tongil  T r a d i t i o n a l  Tongil  T r a d i t i o n a l  Tongil  With Tongi l  
--
Source: Yearbook of Agr i cu l tu re  and Fores t rv  S t a t i s t i c s ,  1980 
T a b l e  C-3 - Changes i n  D a t e s  o f  Farm O p e r a t i o n s  
Operat ion 
Rice S G W ~  &ST nur se ry  
Rice t r ansp lan ted  
Rice harves ted  
June 19 
October 2 1  
Barley sown October 28 
T a b l e  C-4 - A d a p t i o n  o f  P l a s t i c  Covered Seed Beds 
P l a s t i c  Covered 
Year 
-
Seed Beds (Z) 
1971 4 
T a b l e  C-5 - A p p l i c a t i o n  o f  S i l i c a t e  F e r t i l i z e r  
Year 
-








A p r i l  19 
June  6 
October 8 
October 18 






RESEARCH O N  SELECTED FOOD CROPS 
ROBERT I. JACKSON 
A- Purposes  and T a r g e t s  
One of t h e  purposes  of  t h e  AID-financed l o a n  f o r  a g r i c u l t u r a l  
r e s e a r c h  i n  Korea was t o  a s s i s t  i n  v a r i e t a l  improvement of t h e  f i v e  
major food c rops :  r i c e ,  b a r l e y ,  wheat,  soybeans and wh i t e  p o t a t o e s .  
I n  a d d i t i o n  t o  r e s e a r c h  on v a r i e t a l  improvement, t h e  development of 
improved c ropping  systems was p a r t  of t h e  p r o j e c t  a s  w e l l .  
S p e c i f i c  t a r g e t s  were e s t a b l i s h e d  f o r  each of t he  c rops ,  bo th  For 
y i e l d  i n c r e a s e s  on t h e  exper iment  s t a t i o n  and on f a rmer s '  f i e l d s  f o r  
t h e  c rops  covered i n  t h e  p r o j e c t  wi th  t h e  excep t ion  of p o t a t o e s .  
Improved v a r i e t i e s  of p o t a t o e s  r e s i s t a n t  t o  v i r u s e s ,  i n s e c t  c o n t r o l  
measures,  and methods of p roces s ing  and marke t ing  were s t a t e d  a s  pro- 
j e c t  t a r g e t s .  The t a r g e t s  f o r  r i c e  a r e  p r e sen t ed  i n  Appendix C.  
Aims i nc luded  t h e  development of new v a r i e t i e s  and s t r a i n s  of 
soybeans capable  of i n c r e a s i n g  p r e s e n t  (1973) y i e l d s  from 1.98 MT/ha 
t o  a t a r g e t  l e v e l  of 3.2 MT/ha, and i n c r e a s i n g  f a rmer s '  y i e l d s  from 
0.8 t o  1 .3  MT/ha by t h e  end of 1983. These improved soybeans were 
t o  be more r e spons ive  t o  h i g h e r  p l a n t  popu la t i ons  p e r  u n i t  a r e a  of 
l and ,  r e s i s t a n t  t o  l odg ing  and a t  t h e  same t ime r e spons ive  t o  h i g h e r  
rates of f e r t i l i z e r ,  h i g h e r  i n  p r o t e i n  and o i l  c o n t e n t ,  s h o r t e r  i n  
m a t u r i t y ,  and r e s i s t a n t  t o  t h e  economical ly  impor tan t  p e s t s .  R e -  
s e a r c h  on c u l t u r a l  p r a c t i c e s  was a l s o  an  item f o r  c o n s i d e r a t i o n .  
New s t r a i n s  of b a r l e y  were t o  be s e l e c t e d  and developed s o  t h a t  
t h e  experiment s t a t i o n  y i e l d  of 2.79 Wt'/ha was t o  be  i n c r e a s e d  t o  
3.6 MT/ha and fa rmers '  y i e l d s  i n c r e a s e d  from 2.04  ha t o  3.0 MT/ha 
w i t h i n  a  ten-year pe r iod .  A v a r i e t y  10 t o  15 days s h o r t e r  i n  m a t u r i t y ,  
more r e s i s t a n t  t o  co ld  tempera tures ,  more r e spons ive  t o  h i g h e r  r a t e s  
of f e r t i l i z e r  w i thou t  l odg ing ,  r e s i s t a n t  t o  common b a r l e y  i n s e c t s  and 
d i s e a s e s ,  and t o l e r a n t  t o  water logged paddy s o i l s  was t o  be  developed. 
S i m i l a r  c h a r a c t e r i s  t i c s  f o r  wheat were s t a t e d  i n  t h e  p r o j e c t  
paper.  Experiment s t a t i o n  y i e l d s  were t o  be  i n c r e a s e d  from 4 .3  M ~ / h a  
t o  5.2 MT/ha, and on-farm y i e l d s  From 2.24 t o  4 .0  MT/ha. The new 
v a r i e t i e s  were t o  i n c o r p o r a t e  t h e  fo l l owing  c h a r a c t e r i s t i c s :  growing 
pe r iod  reduced from 20 t o  15 days,  improved m i l l i n g  q u a l i t i e s ,  h i g h ~ r  
p r o t e i n ,  b e t t e r  bak ing  q u a l i t y ,  r e s i s t a n c e  t o  d i s e a s e s  and i n s e c t s  
and t o l e r a n c e  t o  co ld  and more poorly  d r a ined  paddy s o i l s .  
There were a l s o  f i v e  main t a r g e t s  Eor c ropping  sys tems ,  bu t  a s  
t h e  team saw l i t t l e  ev idence  o f  any r e s e a r c h  r e s u l t s  From t h i s  
component of t he  p r o j e c t ,  no o t h e r  comments w i l l  be made. 
B. Rice 
-- 
Research on r i c e  ha s  undoubtedly made the  g r e a t e s t  c o n t r i b u t i o n  
t o  t he  Korean a g r i c u l t u r a l  economy t h r o l ~ g h  t h e  development and r e l e a s e  
of t h e  j a p o n i c a - i n d i c a  ( T o n g i l )  h y b r i d s  and t h e  t e c h r i o l o g i c a l  package 
t o  accompany t h e s e  h y b r i d s .  T h i s  package h a s  a l s o  been a p p l i e d  t o  t h e  
c u l t i v a t i o n  of t h e  t r a d i t i o n a l  v a r i e t i e s  and t h e i r  p r o d u c t i v i t y  h a s  
i n c r e a s e d  t o  a  l e v e l  comparable w i t h  t h e  h y b r i d s  ( s e e  Appendix C ,  
T a b l e  2 ) .  
C. Wheat 
-- 
Wheat h a s  p robab ly  r e c e i v e d  more than  i t s  s h a r e  o f  r e s e a r c h  e f -  
f o r t  i f  wheat  p r o d u c t i o n  and i m p o r t  s t a t i s t i c s  a r e  used  a s  a  b a s i s  
f o r  judgment.  P r o d u c t i o n  and a r e a  c u l t i v a t e d  h a s  s t e a d i l y  d e c l i n e d  
o v e r  t h e  p a s t  t e n  y e a r s  b u t  i m p o r t s  have i n c r e a s e d ;  t h u s ,  o v e r a l l  t h e  
demand f o r  wheat  h a s  waxed. T h i s  may be  p a r t l y  due t o  t h e  s h i f t  i n  
farm p o p u l a t i o n  t o  t h e  u rban  c e n t e r s  and d i e t a r y  changes .  The 
p r o d u c t i v i t y  o f  wheat h a s  i n c r e a s e d  and t h i s  c a n  be  l a r g e l y  a t t r i b u t e d  
t o  t h e  successEu1  r e s e a r c h  program. 
More s p e c i f i c a l l y ,  t h e  wheat  s c i e n t i s t s  have  been c o n d u c t i n g  re- 
s e a r c h  on t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  
-- E a r l i n e s s  
-- E r e c t  p l a n t  t y p e s  
-- Dwarfness  
-- High y i e l d  
-- Good g r a i n  q u a l i t y  - plumpness and p r o t e i n  c o n t e n t  
-- Drought t o l e r a n c e  
-- R e s i s t a n c e  t o  s p r o u t i n g  i n  t h e  head 
-- D i s e a s e  r e s i s t a n c e  i n c l u d i n g  s c a b ,  powdery mildew, s t em r u s t  
-- Winte r  h a r d i n e s s  
-- T o l e r a n c e  t o  we t  paddy s o i l s  
It  is c l e a r l y  e v i d e n t  from t h i s  l i s t  of  c h a r a c t e r i s t i c s  t h a t  t h e  
wheat  r e s e a r c h  c a r r i e d  o u t  i s  i n  c o n f o r m i t y  w i t h  t h a t  s t a t e d  i n  t h e  
p r o j e c t  paper .  
One o f  t h e  most commendable a s p e c t s  of  t h e  wheat  improvement 
program i s  t h e  c l o s e  c o o p e r a t i o n  between t h e  I n t e r n a t i o n a l  Wheat and 
Maize C e n t e r  i n  Elexico (CIMMYT) and U.  S. u n i v e r s i t i e s .  AID f i n a n -  
c i a l l y  s u p p o r t s  t h e  r e s e a r c h  on wheat  a t  CIMMYT, Oregon S t a t e  Univer-  
s i t y  and u n t i l  r e c e n t l y  t h e  U n i v e r s i t y  o f  Nebraska.  
Oregon S t a t e  U n i v e r s i t y  h a s  p rov ided  m a t e r i a l s  f o r  t h e  Tn te r -  
n a t i o n a l  Win te r  S p r i n g  Wheat S c r e e n i n g  Nursery  (IWSWSN) s i n c e  1973. 
Two n u r s e r i e s  ha\'e been s e n t  by t h e  U n i v e r s i t y  o f  Nebraska,  t h e  Tn te r -  
n a t i o n a l  Win te r  Wheat Performance Nursery  (IWIJPN) and t h e  High P r o t e i n ,  
High Lys ine  O b s e r v a t i o n  Nursery  (IIPON). Thc IWPN h a s  been grown each  
y e a r  s i n c e  1968. CIPfMYT h a s  p r o v i d e d  the I n t e r n a t i o n a l  Bred Wheat 
S c r e e n i n g  Nurse ry  (IUWSN) s i n c e  1974 .  
I>. B a r l e y  
The a r e a  c u l t i v a t e d  w i t h  b a r l e y  h a s  s t e a d i l y  d e c l i n e d  d u r i n g  t h e  
l as t  decade.  The p r o d u c t i o n  h a s  remained r e l a t i v e l y  c o n s t a n t ,  w i t h  
t h e  e x c e p t i o n  o f  1'377 when t h e  c r o p  was s e v e r e l y  damaged by a  typhoon,  
Most i m p o r t a n t ,  t h e  p r o d u c t i v i t y  h a s  s i g n i f i c a n t l y  i n c r e a s e d  d u r i n g  
t h i s  p e r i o d  and  i s  due  l a r g e l y  t o  t h e  e f f o r t s  and r e s u l t s  o f  t h e  
b a r l e y  r e s e a r c h  worker s .  I t  s u f f i c e s  t o  s a y  t h a t  t h e y  a r e  c o n d u c t i n g  
s i m i l a r  r e s e a r c h  on b a r l e y  t o  t h a t  on wheat  t o  overcome t h e  c o n s t r a i n t s  
r e l a t e d  t o  b a r l e y  p r o d u c t i o n .  
Near ly  a l l  o f  t h e  f a r m e r s  growing b a r l e y  were  unhappy w i t h  tlre 
Government 's  p r i c i n g  p o l i c y .  Should  t h i s  b e  changed,  undoub ted ly  
b a r l e y  p r o d u c t i o n  would i n c r e a s e  markedly .  Those f a r m e r s  growing 
two-row b a r l e y  f o r  m a l t i n g  and under  c o n t r x t  w i t h  t h e  two Korean 
b r e w e r i e s  e x p r e s s e d  t h e i r  i n t e r e s t  and f i n a n c i a l  b e n e f i t  i n  b a r l e y  
c u l t i v a t i o n .  
C o o p e r a t i v e  i n t e r n a t i o n a l  b a r l e y  n u r s e r i c s  have  been prnvidccl h v  
CIMMYT and  Montana S t a t e  U n i v e r s i t y .  
E. Soybeans and  White P o t a t o e s  
The a r e a  c u l t i v a t e d  and p r o d u c t i o n  o f  soybeans  and w h i t e  p o t a t o e s  
have d e c r e a s e d  d u r i n g  t h e  p a s t  decade .  P r o d u c t i v i t y  of  soybeans  h a s  
i n c r e a s e d  and t h a t  f o r  p o t a t o e s  remained r e l a t i v e l y  s t a t i c .  The farm- 
e r s  i n t e r v i e w e d  e x p r e s s e d  e x t r e m e l y  l i t t l e  i n t e r e s t  i n  e i t h e r  o f  t h e s e  
two c r o p s .  
The ORD h a s  c o o p e r a t e d  w i t h  CIP on p o t a t o  r e s e a r c h  and t h e  U n i v e r s i t v  
of I l l i n o i s  (INTSOY) on  soybeans .  A 1 1  of  t h e s e  i n s t i t u t i o n s  r e c e i v e  
f i n a n c i a l  s u p p o r t  from A I D .  
F. C o n c l u s i o n s  
I f  t h e  p r o j e c t  were t o  b e  r e d e s i g n e d  a t  t h i s  w r i t i n g ,  t h e  i n c l u -  
s i o n  of  s o y b e a n s  and w h i t e  p o t a t o c s  a s  c r o p s  t o  be deve loped  by t h i s  
p r o j e c t  would b e  v e r y  q u e s t i o n a b l e .  There  is a  r e l a t i v e l y  s t r a a g  
r e s e a r c h  component on whea t ,  b u t  t h e  f a c t  t h a t  t h e  c u l t i v a t e d  a r e a  
h a s  s h r u n k  t o  s u c h  a g r e a t  e x t e n t  aalces J t  d i f f i c u l t  t o  j u s t i f y  sup- 
p o r t  t o  r e s e a r c h  on wheat  a t  t h i s  t ime .  There  is s u c h  a n  i n c r e a s e  
i n  t h e  u s e  of  m e c h a n i c a l l y  powered farm equipment ,  d u e  t o  t h e  i m -  
p roved c u l t i v a t i o n  methods and s h o r t a g e  o f  farm l a b o r  r e s u l t i n g  from 
urban  m i g r a t i o n ,  t h a t  f a rm m e c h a n i z a t i o n  would r e c e i v e  a v e r y  h i g h  
p r i o r i t y  For i n c l u s i o n .  Farmers  have  l e a r n e d  that-  i t  i s  more econom- 
i c a l l y  a d v a n t a g e o u s  f o r  them t o  grow some o f  tile v e g e t a b l ? ~  u n d e r  
p l a s t i c  d u r i n g  t h e  w i n t e r  months and i n  t h e  open f i e l d s  d u r i n g  t h e  
sunuuer s e a s o n  t h a n  i t  i s  t o  c u l t i v a t e  wheat  and b a r l e y .  Resea rch  on 
v e g e t a b l e s  s h o u l d  a l s o  r e c e i v e  h i g h  p r i o r i t y  i l  t h e  p r o j e c t  were  b e i n g  
d e s i g n e d  a t  t h i s  t ime.  I t  s h o u l d  be  no ted  t h a t  t h e  AVRDC c o o p e r a t e d  
w i t h  t h e  ORD i n  r e s e a r c h  on n l i r c i t e d  number o f  vegetables and pro-  
v i d c d  o n l y  minimal  F i n a n c i a l  s ~ l p p o  r t  t l t ~ r i n g  t h e  l i  f c  o f  t l ~ c  A I D  p r o  i e c  t .  
Table D-1. Area, Production and Productivity of Selected Crops 
I -- - Year Area (1000 ha) ! Production (1000 m> Productivity 6- 
Barley Wheat Soybeans Potatoes 1 Barley Wheat Soybeans Potatoes 1 Barley Wheat Soybecans Potatoes 
I 
Source: Yearbook of Anriculture and Fores trv Stat i s t ics .  1980. 
* Decrease due to excessive flooding from typhoon 
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A. I n t r o d u c t i o n  
A f t e r  t h e  adopt ion  of t h e  h igh-y ie ld ing  v a r i e t i e s  (HYV) of r i c e  
and o t h e r  c rops  i n  t h e  e a r l y  1970s, t h e  swi tch  from t h e  t r a d i t i o n a l  
v a r i e t i e s  (TV) t o  t h e  HYV ha s  been r a p i d .  I n  t h e  c a s e  of r i c e ,  t h e  
u se  of  t h e  MYV has  i n  g e n e r a l  r e s u l t e d  i n  h i g h e r  y i e l d s  of o u t p u t ,  
b u t  t h i s  t e chno log i ca l  change has  been accompanied by i n c r e a s i n g  u se  
of f e r t i l i z e r s ,  chemicals ,  and implementat ion of government purchase 
and suppor t  p r i c e s  of  major  crops.  During t h e  l a s t  two y e a r s ,  t he  
co ld  wea ther  c o n d i t i o n s  and b l a s t  d i s e a s e s  have s e v e r e l y  a f f e c t e d  
y i e l d s  i n  r i c e  o u t p u t ,  p a r t i c u l a r l y  t hose  i n  t h e  HYV. The f a c t  t h a t  
t h e  HYV (Tongi l )  r e q u i r e  h e a v i e r  i n p u t s ,  a s  compared w i t h  t h e  TV, and 
t h a t  t h e i r  y i e l d s  were more s u s c e p t i b l e  t o  co ld  wea ther  and b l a s t  
d i s e a s e  i s  s i g n i f i c a n t  i n  de t e rmin ing  t h e  y e a r l y  r e l a t i v e  p r o f i t a b i l i t y  
of Che HYV ove r  t h e  TV and t h e r e f o r e  t h e  farmer  i n c e n t i v e  i n  c rop  
s e l e c t i o n .  A s  a  r u l e ,  t h e  a n a l y s i s  of farm income accoun t s  i s  essen- 
t i a l  t o  an unders tanding  of t h e  reason  f o r  the  adop t ion  of new tech- 
n o l o g i e s  by farmers .  
P r o f i t a b i l i t y  from crop  p roduc t ion  f o r  a farm household depends 
on such f a c t o r s  a s  pe r  h e c t a r e  y i e l d  of o u t p u t ,  pe r  h e c t a r e  u se  of in- 
p u t s ,  consumer and government purchase  p r i c e s  of  g r a i n s ,  and government 
s u b s i d i z e d  p r i c e s  of f e r t i l i z e r s  and chemicals .  The a t t a c h e d  t a b l e s  
show c a l c u l a t i o n s  of t h e  f i n a n c i a l  c o s t s  and r e t u r n s  f o r  1977 and 1980 
from t h e  produc t ion  of t h e  f i v e  c rops  funded by A I D  f o r  a g r i c u l t u r a l  
r e sea rch .  'l'lie y e a r  1977 recorded  a  h i g h e s t  y i e l d  p e r  h e c t a r e  i n  the  
produc t ion  of t he  HYV of r i c e ,  and 1980 was a poor  h a r v e s t  y e a r  f o r  t h e  
HYV because of  t he  c o l d  w e a t l ~ e r  and d i s e a s e s .  
F igures  i n  t h e  t a b l e s  a r e  based on n a t i o n a l  sample su rveys  car -  
; ied o u t  by t h e  O f f i c e  of Rura l  Development. They r e f e r  t o  average  
f ann  household produc t ion  c o s t s  and revenue.  The term "economic 
p r r ~ f i t "  i s  d e f i n e d  a s  t h e  r e s i d u a l  of  farm household income r ece ived  
from farming a c t i v i t i e s  a f t e r  s u b t r a c t i n g  a l l  expendi t lures  i n c u r r e d  f o r  
i n p u t s  i n c l u d i n g  any unpaid r e t u r n  t o  family-owned r e s o u r c e s  ( l and ,  
l a b o r ,  o r  c a p i t a l ) .  "Operat ing p r o f i t ' '  i s  c a l c u l a t e d  a s  t h e  r e s i d u a l  
from t h e  farm income a f t e r  paying o u t  a l l  c o s t s  of i n p u t s  which exclude 
any unpaid r e t u r n  t o  family-provided r e sou rce s .  I n  s e v e r a l  v i l l a g e s  
we v i s i t e d ,  t h e r e  were very  few o p p o r t u n i t i e s  f o r  f a rmer s  t o  engage i n  
off-farm o r  a l t e r n a t i v e  econolnic a c t i v i t i e s  o t h e r  than  farming.  Under 
t h e s e  c i rcumstances ,  t he  concept  of "ope ra t i ng  p r o I i  t" p rov ides  a more 
a p p r o p r i a t e  measure of t h e  Lncent ivc f o r  p roduc t ion .  
IJ. Summary: S a l i e n t  Fea tu re s  of Farm Ilousehold Income 
1. P r o f i t a b i l i t y  of MYV and TV 
The hig, l -yie lding r i c e  v a r i e t i e s  used r e l a t i v e l y  more f e r t i -  
l i z e r s ,  chemicsls  and l a b o r  i n p u t .  They ou ty i e lded  tlic TV by  a g r e a t e r  
margin. In  1977 economic p r o f i t s  from the  IIYV were 33 t o  60 pe rcen t  
h i g h e r ,  depend ing  on whether  r i c e  was c u l t i v a t e d  i n  a  mono-cul ture  
o r  s e q u e n t i a l l y  cropped sys tem.  The same p r o f i t  margin  d e c l i n e d ,  on 
a v e r a g e ,  t o  a b o u t  1 5  p e r c e n t  i n  1980, whi.ch r e f l e c t e d  t h e  uneven in-  
c i d e n c e  of c o l d  w e a t h e r  and d i s e a s e  problems.  Al though t h e  c u l t i -  
v a t i o n  ol: t h e  HYV h a s  g e n e r a l l y  r e s u l t e d  i n  g r e a t e r  p r o f i t s  on both  
11 o p e r a t i o n a l  and economic" a c c o u n t s ,  t h e r e  have been s u b s t a n t i a l  
v a r i a t i o n s  i n  t h e  p r o f i t  margin  from r e g i o n  t o  r e g i o n .  
The c a l c u l a t i o n s  i n  t h e  t a b l e s  assumed a uniform government pur-  
c h a s e  p r i c e  f o r  a l l  v a r i e t i e s  of r i c e .  I n  i n t e r v i e w s  w i t h  s e v e r a l  
f a r m e r s  w e  found t h a t  t h e y  c o u l d  f r e q u e n t l y  o b t a i n  a s  much a s  15 o r  
20 p e r c e n t  h i g h e r  p r i c e s  f o r  t h e  t r a d i t i o n a l  v a r i e t i e s  ( - japonica)  on 
t h e  f r e e  marke t :  many consumers s t i l l  seem t o  p r e f e r  j-.aponica t o  
Ton& r i c e  i n  s p i t e  of t h e  f a c t  t h a t  t h e r e  is v i r t u a l l y  no d i f f e r e n c e  
-
i n  t h e  t a s t e ,  e s p e c i a l l y  when r i c e  is f r e s h l y  cooked. Thus,  i f  w e  
assume t h a t  t h e  p r i c e  o f  t h e  j a p o n i c a  was 15  p e r c e n t  h i g h e r  i n  1980, 
p r o f i t a b i l i t y  c a n  b e  shown as no h i e h e r  For T o n g i l  r i c e  t h a n  f o r  t h e  
TV. I n  o t h e r  words ,  p e r  h e c t a r e  y i e l d  i n  t h e  HYV had t o  b e  a t  l e a s t  
15 p e r c e n t  h i g h e r  i n  o r d e r  t o  b e  e c o n o m i c a l l y  p r o f i t a b l e .  
L. b f t e c t  of HYV on t h e  Labor Market  
The c u l t i v a t i o n  of t h e  HYV was r e l a t i v e l y  more l a b o r - i n t e n s i v e .  
T h i s  may b e  e x p l a i n e d  by t h e  f a c t  t h a t  -- Ton& v a r i e t i e s  r e q u i r e  more 
i n t e n s i v e  c u l t u r a l  c a r e  and a l o n g e r  ~ , s t a t i o n  p e r i o d .  F o r  1980,  
o u t p u t  y i e l d  p e r  man hour was a b o u t  3.3 kg  p e r  10a (one- ten th  o f  a  
h e c t a r e )  i n  b o t h  v a r i e t i e s .  A s  more o f  ;5e r i c e  a r e a  i s  c u l t i v a t e d  
w i t h  t h e  HW t h e r e  wi l l -  be a  growing d e c s r d  f o r  l a b o r  i n  r u r a l  Korea.  
E f f e c t i v e  l a b o r  i s  a l r e a d y  i n  s c a r c e  s u p p l y  i n  Korea.  The 
d i s s e m i n a t i o n  o f  t h e  h igh-y ie ld  fa rming  t e c h n o l o g y  i s  l i k e l y  t o  
a c c e l e r a t e  t h e  p r o c e s s  o f  " t r a c t o r i z a t i o n "  i n  Korean a g r i c u l t u r e .  
3.  White P o t a t o e s ,  B a r l e y ,  Wheat, and Soybeans 
Another  c r o p  t h a t  h a s  c o n t i n u e d  t o  y i e l d  p o s i t i v e  "economic p r o f i t s "  
i s  w h i t e  p o t a t o e s .  Despite t h e  p r o f i t a b i l i t y  i n  p o t a t o e s ,  t h e r e  h a s  
been a  c lec l in ing  t r e n d  i n  t h e  p l a n t e d  a r e a  and t h e  t o t a l  p r o d u c t i o n  
s i n c e  1975. The p r o l i t  rate from t h e  c u l t i v a t i o n  of w h i t e  p o t a t o e s  
i s  n o t  o n l y  low r e l a t i v e  t o  t h a t  From t h e  more widely-demanded vege- 
t a b l e s  and F r u i t s ,  b u t  a l s o  m n y  Koreans c o n s i d e r  w h i t e  p o t a t o e s  as 
a n  " i n f e r i o r "  good. T h e i r  consump ti on i n c r e a s e s  o n l y  when o t h e r  major  
s t a p l e  food s u p p l i e s  d e c l i n e .  Also ,  s i n c e  t h e  consumption of p o t a t o e s  
i s  s m a J . 1  r e l a t i v e  t o  t h a t  01 o t h e r  f o o d s ,  t h e  p o t a t o  market  may b c  
c o n s i d e r e d  as v o l a t i l e  r ~ i  t h  p r i c e s  h i g h l y  s e n s i  t i v e  t o  changes  i n  de- 
mands f o r  o t h e r  foods .  
For o t h e r  c r o p s ,  o u r  c a l c u l a t i o n s  sliow t h a t  b a r l e y  and whcat f o r  
b o t h  1977 and 1980 i n c u r r e d  n e t  l o s s e s  i n  economic p ro f  i t  i f  unpaid  
r e ~ u r n s  t o  f a rm owners '  r e s o u r c e s  ,ire i n c l u d e d  i n  t h c  p r o d u c t i o n  c o s t s .  
However, " o p e r a t i n g  p r o f i t s "  become pos  it:ive i f  o n l y  t h e  a c t u a l  p a i d -  
o u t  c o s t s  a r e  t aken  i n t o  a c c o u n t .  I n  p a r t i c u l a r ,  b a r l e y  is t r a d i t i o n -  
a l l y  a second i m p o r t a n t  s t a p l e  lood ( n e x t  t o  r i c e )  i n  t h e  Korean d i e t .  
Unlike t h e  c a s e  of r i c e ,  however, t h e r e  ha s  been no adequa te  govern- 
ment p r i c e  suppor t  f o r  b a r l e y  a t  l e a s t  a t  a  l e v e l  t h a t  c o i ~ l d  ensu re  
a  comfor tab le  p r o f i t  margin t o  thc  farmers .  For example, accord ing  
t o  a  r e c e n t l y  announced p r i c i n g  scheme f o r  1981, t h e  margin between 
t h e  government purchase p r i c e  and t he  produc t ion  c o s t  of b a r l e y  (ex- 
c lud ing  t h e  i m p l i c i t  c o s t s )  was 2 , 5 3 1 ~  pe r  bag. This  imp l i e s  an 
11 o p e r a t i n g  p r o f i t "  r a t e  of some 9 pe rcen t  i n  b a r l e y  produc t ion .  Con- 
s equen t ly ,  b a r l e y  h a s  been grown only  a s  a marg ina l l y  impor t an t ,  
winter-crop revenue s o u r c e  by fa rmers  whose "opportuni ty"  incomes 
du r ing  t h e  i d l e  s ea son  are i n s i g n i f i c a n t .  L ike  whi te  p o t a t o e s ,  b a r l e y  
i s  an i n f e r i o r  good; a s  f a rmer s '  r e a l  incomes r ise,  i ts  consumption 
tends t o  dec rea se  as consumers s u b s t i t u t e  r i c e  f o r  b a r l e y .  Thus, 
over  t h e  y e a r s ,  t h e  Government of Korea has  accumulated s i z e a b l e  quan- 
t i t i e s  of b a r l e y  i n  s t o r a g e .  The bar ley-growers  have g e n e r a l l y  been 
apprehens ive  of  t h e  p o s s i b i l i t y  of sudden r e d u c t i o n s  i n  t h e  govern- 
ment purchase of b a r l e y .  The government 's  purchase d e c i s i o n  i s ,  as 
a  r u l e ,  announced a t  t h e  ".me of t h e  h a r v e s t .  
Soybeans y i e l d e d  p o s i t i v e  p r o f i t s  i n  1977, bu t  r e s u l t e d  i n  n e g a t i v e  
11 economic p r o f i t "  i n  1980. Like wh i t e  p o t a t o e s ,  t h e  a r e a  p l a n t e d  i n  
soybeans has  somewhat d e c l i n e d  s i n c e  1977. 
4. Government P o l i c i e s  
I t  must be  emphasized t h a t  i n  a d d i t i o n  t o  p e r  h e c t a r e  y i e l d s  and 
r e l a t e d  produc t ion  c o n d i t i o n s ,  ano the r  major de te rminant  of p r o f i t -  
a b i l i t y  i n  c rop  p roduc t ion  i s  t h e  governn~ent ' s  p r i c i n g  and purchase 
p o l i c i e s .  The Korean Government i n s t i t u t e d  i n  1969 a  two- t i e r  p r i c i n g  
system c o n s i s t i n g  of  government purchase p r i c e s  a t  t h e  farm g a t e  and 
s e l l i n g  p r i c e s  t o  urban dwe l l e r s  f o r  r i c e  and b a r l e y .  The consumer 
p r i c e  has  s i n c e  averaged twice  t h a t  of imported r i c e .  I n  an  e f f o r t  
t o  s u b s i d i z e  farm p roduce r s ,  t h e  government has  a l s o  kep t  t h e  purchase  
p r i c e  of  r i c e  f a r  above t h e  consumer c o s t .  A s  a  r e s u l t ,  i n  each y e a r  
s i n c e  1968, t h e  government has  i n c u r r e d  def i c i  t s  i n  t h e  g e n e r a l  account  
by i s s u i n g  o v e r d r a f t s  or1 t h e  c e n t r a l  bank, which h a s  of cou r se  added 
t o  t h e  i n f l a t i o n a r y  p r e s s u r e  i n  t he  economv. I n  t h e  ca se  of b a r l e y ,  
t h e  Government, i n  s p i t e  of r e l a t i v e l y  u n a t t r a c t i v e  farm g a t e  p r i c e s  
o f f e r e d  t h e  f a rmer s ,  has  a l s o  provided a  s u b s t a n t i a l  subs idy  t o  t he  
growers by keeping consumer p r i c e s  low. The economic i t np l i ca t i on  of 
farm p r i c i n g  p o l i c i e s  i n  Korea i s  s i g n i f i c a n t .  Z f  t h e  s o c i a l  p r o f i t -  
a b i l i t y  of r i c e  (and b a r l e y ,  of course)  is t o  be c a l c u l a t e d  i n  ternis 
of i ts  account ing  p r i c e s  ( i n t e r n a t i o n a l  market p r i c e s ) ,  i t  woiild be 
u n p r o f i t a b l e  t o  grow r i c e  and ba r l ey  from t h e  s o c i e t y ' s  p o i n t  of  view. 
It is c l e a r ,  however, t h a t  t h e  farm p r i c e  suppor t  p o l i c y  i n  Korea s eeks  
achievenient o f  t he  p o l i t i c a l  o b j e c t i v e  of s c l f - s u f f  i c i cncy ,  and n o t  
t h a t  of a ch i ev ing  r e sou rce  a l l o c a t i o n  e f f i c i e n c y .  
A r e l a t e d  i s s u e  concerning thc farm suppor t  p o l i c y  is the  t iming  
of t he  government 's  decisions f o r  purchase quota  and p r i c e s .  The 
d e c i s i o n s  a r e  a s  a r u l e  announccd around t h e  time of  t he  g r a i n  har-  
v e s t  f o r  t he  produce t h a t  has  a l r e a d y  Deen harvc>stcd o r  i s  going t o  
be ha rves t ed .  The u n c e r t a i n t y  and r i s k  caused b y  the  government d e l a y  
i n  ac t i o l l  has  a d d i t i o n a l l y  lowcrcd the  farmer i n c c n t i v c s  t o  grow 
b a r l e y  a s  a  w i n t e r  crop.  
Table E-1. Farm Household Account P e r  10a Land 
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Table E-2. Average Rice  Production Costs  a n d  Revenue 
Per JOa Land (1980) 





A. Operat ing Expenses 
(Mate r i a l s )  
Seed 
Organic F e r t i l i z e r  
Inorgan ic  F e r t i l i z e r  8,430 7,430 
M i l l i n g  
0  t h e r s  
T o t a l  71,058 66,665 
(Labor) 
Hi red  Labor 3 6 . 8 h r s .  2 9 . 8 h r s .  21,094 16,810 
Miscellaneous 
T o t a l  f o r  A 
B. I m p l i c i t  Expenses 
Operat ing C a p i t a l  S e r v i c e s  2,085 1 ,873 
Fixed C a p i t a l  S e r v i c e s  
Rent 
Ml s c e l l a n e o u s  1 ,151 1,589 
C. T o t a l  Expenses 
Economic P r o f i t  
Operat ing Prof i t  
Value Added 
P r o f i t  Rate a/ 
Operat ing P r o f i t  Rate b/ 
Notes: at Economic P r o f i t  as a  percent  of  g r o s s  revenue 
d Operat ing P r o f i t  a s  a pe rcen t  of  g r o s s  revenue 
-
Source: O f f i c e  o f  Rural  Development 
Table E-3. Farm Household Income Account Per  10a Land 
f o r  AID-Supported Crops - 1980 
Opera t ing  Economic 
Prof  i t  Prof  i t  
Quanr i  t~ Crop ~ p e r a t i n s ? ~ r o d u c t i o &  Amount Rate  Amount Rate 
- 
Item (kg) Revenue Cost Cost (Won) (Won) 
Bar ley  
( U p l a d )  276.5 103,249 47,403 129,788 55,846 54.1 -26,539 
(Paddy 291 109,607 52,352 139,889 57,255 52.2 -30,282 
Naked Barley 
( U p l a d )  312.9 114,205 55,205 129,735 59,000 51.7 -15,530 
(Paddy) 317 115,722 54,246 137,577 61,476 53.1 -21,855 
Wheat 
(Upland) 331.9 91,303 41,382 122,063 49,921 54.7 -30,760 
(Paddy 333 91,638 46,218 129,235 45,420 49.6 -37,597 
Soybeans 
(Mono-culture) 144.5 82,445 26,636 96,794 55,809 67.7 -14,349 
(Double-cropping) 134.9 76,966 24,706 91,030 52,260 67.9 -14,064 
White 
(Spring)  1,188.3 254,060 97,611 182,289 156,449 61.6 71,771 28.2 
P o t a t o e s  
( F a l l )  1,243.8 214,092 66,482 145,263 147,610 68.9 68,829 32.1 
Notes : 
a - A l l  i n p u t  expendi tures  exc luding  unpaid r e t u r n s  t o  family owned 
resources.  
b - A l l  expend i tu re s  i nc lud ing  unpaid r e t u r n s  to  family o m e d  resources .  
Source: O f f i c e  of  Rura l  Development 
APPENDIX F 
SOCIAL RETURNS TO AGRICULTURAL RESEARCH AND EXTENSION 
11 Y 
KWAN S. KIM 
I n t r o d u c t i o n  
S c i e n t i f i c  i n f o r m a t i o n  g e n e r a t e d  by a g r i c u l t u r a l  r e s e a r c h  i s  a  
p u b l i c  good once  i t  i s  d i s s e m i n a t e d  f o r  a p p l i c a t i o n .  No consumer c a n  
b e  exc luded  from b e n e f i t i n g  from t h e  a p p l i c a t i o n  o f  r e s e a r c h  o u t p u t ,  
and t h e r e  is no marke t  p r i c i n g  mechanism f o r  t h e  o u t p u t .  The a b s e n c e  
of  a  p r i c i n g  mechanism i m p l i e s  t h a t  p r i v a t e - s e c t o r  f i r m s  t end  t o  under-  
i n v e s t  i n  a g r i c u l t u r a l  r e s e a r c h  from s o c i e t y ' s  p o i n t  of  v iew s i n c e  t h e  
b e n e f i t s  o f  r e s e a r c h  canno t  be  e n t i r e l y  i n t e r n a l i z e d  by t h e  f i r m s .  As 
a consequence ,  t h e r e  is  a  need f o r  p u b l i c  s u p p o r t  of a g r i c u l t u r a l  r e -  
s e a r c h .  S i n c e  a g r i c u l t u r a l .  r e s e a r c h  would compete w i t h  a l t e r n a t i v e  
u s e s  f o r  p u b l i c  f u n d s ,  i t  is i m p o r t a n t  f o r  d e c i s i o n  makers t o  o b t a i n  
i n f o r m a t i o n  on t h e  r e t u r n s  t o  a g r i c i ~ l t u r a l  i n v e s t m e n t .  
T h i s  append ix  r ev iews  and p r o v i d e s  a  c r i t i q u e  o f  t h e  p r e v i o u s  
work on s o c i a l  r e t u r n s  t o  a g r i c u l t u r a l  r e s e a r c h  and e x t e n s i o n  (R&E) 
i n  Korea. I n  a n  i m p o r t a n t  s t u d y  on T o n g i l  r i c e ,  K .  11. Park  p r e s e n t e d  
a n  a n a l y s i s  of  soc ioeconomic  r e t u r n s  on a g r i c u l t u r a l  r e s e a r c h  and ex- 
t e n s i o n  e x p e n d i t u r e s  i n  ~ o r e a . l /  T h i s  work is s i g n i f i c a n t  because  i t  
d e a l s  w i t h  a n  e x  p o s t  e v a l u a t i o n  of  a g r i c u l t u r a l  r e s e a r c h  on  T o n g i l  
r i c e .  I t  p r o v i d e s  t h e  o n l y  e s t i m a t e  o f  s o c i a l  r e t u r n s  t o  T o n g i l  r i c e  
development.  
T h e r e  was a n  e a r l i e r  a t t e m p t  i n  1972 t o  e v a l u a t e  r e t u r n s  on a g r i -  
c u l t u r a l  r e s e a r c h  e x p e n d i t u r e s  i n  Korea u s i n g  compute r - s imula t ion  
models by Michigan S t a t e  U r , i v e r s i t y l s  Korean A g r i c u l t u r a l  S e c t o r  S tudy  
(MSS)  team. Al though a c t u a l  e x p e n d i t u r e s  on r e s e a r c h  f o r  t h e  improved 
v a r i e t i e s  of  r i c e  ( T o n g i l )  were  i n c u r r e d  s t a r t i n g  a s  e a r l y  a s  1962,  
t h e  expanded e x t e n s i o n  program t o  d i s s e m i n a t e  t h e  r e s e a r c h  r e s u l t s  
began i n  1972. The KASS Team's r e p o r t  p r o v i d e d  a n  e x  a n t e  a n a l y s i s  o f  
r e s e a r c h  p r o j e c t  i m p a c t  and, from t h e  b e n e f i t  o f  h i n d s i g h t , w a s  use- 
f u l  o n l y  as background i n f o r m a t i o n  t o  a p r o j e c t  f e a s i b i l i t y  a n a l y s i s .  
11. P a r k ' s  A n a l y s i s  
The main o b j e c t i v e  of  t h i s  s t u d y  was t o  estimate t h e  e x  p o s t  r a t e  
o f  r e t u r n  on t h e  Korean ~ o v e r n m e n t ' s  a g r i c u l t u r a l  r e s e a r c h  and  e x t e n -  
s i o n  e x p e n d i t u r e s ,  u t i l i z i n g  t h e  n a t i o n a l ,  a n n u a l  d a t a  s e r i e s  f o r  t h e  
p e r i o d  1962-1977 t h a t  w e r e  p r o v i d e d  by t h e  O f f i c e  of  R u r a l  Development. 
The o r i g i n a l  d a t a  were  e x p r e s s e d  i n  c u r r e n t  E n  and .wo t y p e s  o f  d a t a  
a d j u s t m e n t s  were  made. F i r s t ,  t h e  e x p e n d i t u r e  and revenue  f i g u r e s  were  
a d j u s t e d  f o r  i n f l a t i o n .  Second,  a s  h i s  c a l c u l a t i o n s  were  t o  b e  d e r i v e d  
from t h e  v a n t a g e  p o i n t  of 1977, i t  was n e c e s s a r y  t o  c o n v e r t  t o  p r e s e n t  
v a l u e s  a s  of 1977 a l l  p a s t  and f u t u r e  s t r e a m s  of  e x p e n d i t u r e s  and 
11 K. H. P a r k ,  " A n a l y s i s  o f  Socioeconomic  Consequences o f  t h e  Green 
- 
R e v o l u t i o n , "  Government o f  Korea O f f i c e  o f  Rura l  Development, 1977. 
incomes u s i n g  an  appropr ia t c ,  d i s c o u n t  r a t e  (0.05 i n  P a r k ' s  s t u d y ) .  
B r i e f l y ,  t h e  model used f o r  e s t i m a t i n g  t h e  r a t e  o f  r e t u r n  was 
o r i g i n a l l y  deve loped  by Z .  G r i l i c h e s  i n  which:  
S o c i a l  R a t e  of  Re tu rn  = P e r p e t u a l  f low o f  r e t u r n s  (PFR) 
Cumulated R & E  e x p e n d i t u r e s  up t o  1977 (CREE)= 
I n t e r e s t  income on cumulated  p a s t  r e t u r n s  (TCPR) + F u t u r e  a n n u a l  r e t u r n  (FAR) 
Cumulated R&E e x p e n d i t u r e s  (CREE) .-2/ 
The term CREE r e p r e s e n t s  a  sum of  p a s t  R&E a n n u a l  e x p e n d i t u r e s ,  where 
e a c h  p a s t  y e a r ' s  r e a l  e x p e n d i t u r e s  a r e  c o n v e r t e d  t o  t h e  p r e s e n t  v a l u e  
of 1977. 
I n  a  s i m i l a r  manner, cumula ted  p a s t  r e t u r n s  can b e  c a l c u l a t e d  as a  
sum o f  p r e v i o u s  a n n u a l  r e t u r n s  from R&E i n v e s t m e n t s .  TCPR s i m p l y  ex- 
p r e s s e s  f u t u r e  i n t e r e s t  income on t h e s e  cumulated  p a s t  r e t u r n s .  FAR 
r e p r e s e n t s  t h e  p r o j e c t e d  y e a r l y  r e t u r n  i n  a p e r p e t u a l  s t r e a m  of  f u t u r e  
r e t u r n s  f rom CREE. Under t h e  a s s u m p t i o n  of  p e r f e c t  f o r e s i g h t ,  y e a r l y  
f u t u r e  r e t u r n  is  assumed a s  e q u a l  t o  t h e  1977 r e t u r n .  PFR t h u s  c o n s i s t  
of  two s o u r c e s ,  ICPR and FAR. 
The a n n u a l  r e t u r n s  from R&E e x p e n d i t u r e s  f o r  d e v e l o p i n g  and d i s -  
s e m i n a t i n g  T o n g i l  rice were  c a l c u l a t e d  by e s t i m a t i n g  h y p o t h e t i c a l  l o s -  
ses i n  income, which would o c c u r  had t h e  new v a r i e t i e s  n o t  been i n t r o -  
duced on  t h e  farm f i e l d s .  F o r  t h i s ,  t h e  a u t h o r  employed a  s u p p l y  and 
demand framework as shown i n  F i g u r e  1. He t h e n  assumed p e r f e c t  
e l a s t i c i t i e s  i n  r i c e  s u p p l y ,  i . e . ,  t h a t  r i c e  can  b e  produced i n  Korea 
a t  a  c o n s t a r t  c o s t  a t  OP i n  t h e  d iagram.  I n t r o d u c t i o n  o f  t h e  new tech-  
no logy  c o u l d  t h e n  b e  s e e n  as a s h i f t i n g  downward of  t h e  s u p p l y  s c h e d u l e  
from SS t o  S ' S ' .  Then t h e  h y p o t h e t i c a l  l o s s e s  i n  income w i t h o u t  t h e  
i n t r o d u c t i o n  of  t h e  improved v a r i e t i e s  can b e  shown e q u a l  t o  t h e  n e t  
l o s s e s  i n  t h e  consumer s u r p l u s  i d e n t i f i e d  by t h e  shaded  a r e a  PBBP'. 
The consequences  of  dynamic changes  i n  t h e  p r o p o r t i o n  o f  t h e  a r e a  
c u l t i v a t e d  f o r  T o n g i l  r i c e  were  c a r e f u l l y  worked o u t  i n  a fo rmula  
used  f o r  c a l c u l a t i n g  n e t  l o s s e s  i n  income. Based o n  a n  e s t i m a t e  g i v e n  
i n  t h e  KASS s t u d y ,  h e  assumed a  r i c e  demand e l a s t i c i t y  o f  -0.4 f o r  ~ o r e a . 2 1  
The economic ( s o c i a l )  r a t e  o f  r e t u r n  on R&E e x p e n d i t u r e s  f o r  T o n g i l  
r i c e  was c a l c u l a t e d  by t h e  a u t h o r  a t  1200 p e r c e n t .  T h a t  is,  from t h e  
v a n t a g e  p o i n t  o f  1977,  e a c h  one  won wor th  o f  i n v e s t m e n t  i n  T o n g i l  r i c e  
development  g e n e r a t e d  12 won w o r t h  o f  r e t u r n  from t h e  s o c i e t y ' s  p o i n t  
o f  view. Al though o t h e r  s t u d i e s  show t h a t  t h e  economic r a t e  o f  r e t u r n  
21 Z. G r i l i c h e s ,  " ~ e s e a r c h  C o s t s  and S o c i a l  R e t u r n s :  Hybr id  Corn And 
- 
R e l a t e d  I n n o v a t i o n , "  J o u r n a l  o f  P o l i t i c a l  Economy, O c t o b e r  1958. 
3/ S e e  P a r k ,  K. H . ,  i b i d ,  pp 26-40. 
- 
F i g u r e  1. The R i c e  Market i n  Korea ( p e r  H. P a r k )  
from a g r i c u l t u r a l  r e s e a r c h  i s ,  a s  a r u l e ,  h i g h  f o r  developed c o u n t r i e s  
(1300 p e r c e n t  f o r  t h e  U . S . A .  i n  P r o f e s s o r  G r i l i c h e s '  e s t i m a t i o n ) ,  P a r k ' s  
e s t i m a t e  comes a s  a s u r p r i s e  f o r  a  d e v e l o p i n g  c o u n t r y  l i k e  Korea. 
111. C r i t i q u e  
The major  d e f i c i e n c y  i n  P a r k ' s  a n a l y s i s  i s  t h a t  t h e  e s t i m a t e  i s  
based on a h y p o t h e t i c a l  model t h a t  employs a  s e t  o f  h i g h l y  q u e s t i o n a b l e  
assumpt ions .  Among s u c h  assumpt ions  a r e :  
-- P e r f e c t  Supply  E l a s t i c i t y - - I n  r e a l i t y ,  r i c e  c u l t i v a t i o n  i n  
Korea c a n  b e  expanded o n l y  w i t h  a  heavy i n f r a s t r u c t u r e  i n v e s t -  
ment. The c o n s t a n t  c o s t  assuml: t ion i n  r i c e  p r o d u c t i o n  f o r  Korea 
is u t t e r l y  u n r e a l i s t i c .  
-- Equal  I n p u t  Requireme~ts--As compared w i t h  t h e  t r a d i t i o n a l  v a r i e -  
t i e s ,  t h e  T o n g i l  v a r i e t i e s  r e q u i r e  h e a v i e r  i n p u t s  i n c l u d i n g  l a b o r  
hours .  O p e r a t i n g  expenses  p e r  h e c t a r e  have been h i g h e r  f o r  t h e  
p r o d u c t i o n  o f  t h e  HYV. Thus n o t  o n l y  t h e  d i f f e r e n c e  i n  p e r  hec- 
t a r e  y i e l d s  b u t  a l s o  i n  p e r  h e c t a r e  i n p u t  u s e s  s h o u l d  have  
been t a k e n  i n t o  a c c o u n t  i n  P a r k ' s  a n a l y s i s .  Obvious ly ,  h i s  re-  
s u l t s  a r e  o v e r s t a t e d .  
-- Closed Economy--There a r e  no i m p o r t s  o f  r i c e  i n  h i s  model. Re- 
f o r e  Korea a t t a i n e d  s e l f - s u f f i c i e n c y  i n  1975,  i t  had been i m -  
p o r t i n g  10 t o  1 5  p e r c e n t  of  i ts  d o m e s t i c  demand f o r  r i c e .  A s  
w i l l  b e  shown below, t h e  i n t r o d u c t i o n  of r i c e  i m p o r t s  d r a s t i c a l l y  
changes  t h e  model s t r u c t u r e .  
-- Uniform Pr ic ing--The a c t u a l  p r i c i n g  mechanism f o r  r i c e  is  f a r  
more complex t h a n  d e p i c t e d  i n  h i s  a n a l y s i s .  T h i s  i s  examined 
i n  t h e  f o l l o w i n g  d i s c u s s i o n .  
I V .  An A l t e r n a t i v e  Framework 
The consumer-surplus  approach  i n  P a r k ' s  a n a l y s i s  i s  t o o  s i m p l i s t i c  
and u n r e a l i s t i c  t o  b e  o f  much i n t e r e s t .  I n  t h e  f o l l o w i n g ,  a n  a l t e r n a t i v e  
framework i s  o f f e r e d  t o  d e s c r i b e  t h e  r i c e  marke t  s i t u a t i o n  i n  Korea.31 
I n  F i g u r e  2 t h e  demand and s u p p l y  c u r v e s  are shown by D and S. P o i n t  A  
r e p r e s e n t s  market  e q u i l i b r i u m  i n  a  c l o s e d  economy s i t u a t i o n .  The e f f e c t  
of  t h e  improved v a r i e t i e s  is d i s p l a y e d  a s  c a u s i n g  a  downward s h i f t  o f  t h e  
s u p p l y  c u r v e  from S t o  S ' .  D i s t a n c e  OG r e p r e s e n t s  a n  i n i t i a l  e q u i l i b r i u m  
p r i c e  which f o r  s i m p l i c i t y  i s  assumed as e q u a l  t o  t h e  government ' s  s e l l i n g  
p r i c e  t o  consumers ( I n  e q u i l i b r i u m  t h e  s e l l i n g  p r i c e  s h o u l d  converge  t o  a 
f r e e  market  p r i c e ) .  Government purchase  p r i c e  from f a r m e r s  i s  i n d i c a t e d  
41 T h i s  model i s  a d a p t e d  from t h e  Akino and Hayami model w i t h  a p p r o p r i a t e  
-
m o d i f i c a t i o n s  t o  r e f l e c t  t h e  Korean s i t u a t i o n  (M. Akino,  and Y.  Hayami, 
" E f f i c i e n c y  and E q u i t y  i n  Economic Development," American J o u r n a l  of  
A g r i c u l t u r a l  Economics 57 (1975) :  1-10) 
-
F i g u r e  2 .  The R i c e  Market i n  Korea  (a s u g g e s t e d  framework) 
by OP,  which i s  assumcd lower t h a n  t h e  s e l l i n g  p r i c e  (The Government hand- 
l i n g  c o s t s  of  r i c e  s t o r a g e  and t r a n s a c t i o n  a r c  n o t  i n c l u d e d  i n  t h i s  d i a -  
gram. I t  i s  p o s s i b l e  t o  show t h e  s i t u a t i o n  o l  government d e l i c i t s  on r i c e  
a c c o u n t s ) .  Note t h a t  t h e  wor ld  marke t  p r i c e  i s  OW, which is l o c a t e d  below 
governn.ent purcl-iac e  p r i c e  OP . 
I n  t h e  i n i t i a l  s i t u a t i o n  c o v e r i n g  t h e  p e r i o d  b e f o r e  1975,  t h e  y e a r  
Korea reactled s e l f - s u f f i c i e n c y  i n  r i c e ,  i m p o r t s  of  r i c e  a r e  i n d i c a t e d  by 
q u a n t i t y  J3C w i t h  a  f o r e i g n  exchange c o s t  e q u a l  t o  t h e  a r e a  of  BH.TC; 
domes t i c  p r o d u c t i o n  i s  shown by q u a n t i t y  OB. The e f f e c t  o f  i n t r o d u c i n g  
T o n g i l  r i c e ,  p l u s  e f f e c t i n g  changes  i n  o t h e r  a g r i c u l t u r a l  p r o d u c t i o n  con- 
d i t i o n s  can  be s e e n  a s  r e s u l t i n g  i n  s e l f - s u f f i c i e n c y  i n  r i c e .  The n e t  
e f f e c t  of t h i s  i s  show~i i n  t h e  d iagram.  There  is no change i n  consumer 
s u r p l u s  and t h e  i n c r e a s e  i n  p r o d u c e r  s u r p l u s  e q u a l s  t h e  a r e a  OKFE. The 
i n c i d e n c e  of  r e s e a r c h  b e n e f i t s  i s  shown t o  C a l l  more on p r o d u c e r s  t h a n  on 
consumers.  T h i s  f i n d i n g  c o n t r a s t s  w i t h  P a r k ' s  a n a l y s i s  i n  which t h e  hene- 
[ i t s  exclusively f a l l  on consumers.  I n d e e d ,  t h e  a v a i l a b l e  d a t a  i n d i c a t e  
t h a t  t h e  marke t  p r i c e  of  r i c e  h a s  r i s e n  a t  a  r a t e  f a s t e r  t h a n  t h a t  of 
government p u r c h a s e  p r i c e .  There  i s  no  e v i d e n c e  f o r  a d r a s t i c  d e c r e a s e  
i n  t h e  consumer r i c e  p r i c e  Eol lowing i n c r e a s e d  d o m e s t i c  y i c l d s  i n  r i c e .  
More i m p o r t a n t l y ,  t h e  r e a l  b e n e f i t s  of R&E e x p e n d i t u r e s  d i d  n o t  
l i e  s o  much i n  b e n e f i t i n g  p r o d u c e r s  o r  consumers a s  i n  s a v i n g  t h e  c o s t  of  
Fore ign  exchange used  f o r  i m p o r t s  o f  r i c e .  Our a n a l y s i s  c l e a r l y  shows 
t h i s .  As a r e s u l t  of a t t a i n i n g  s e l f - s u f f i c i e n c y ,  t h e  i m p o r t  s a v i n g  i s  
e q u a l  t o  UC i n  q u a n t i t y  and t o  t h e  a r e a  B H J C  i n  d o l l a r s .  
To summarize,  a l t h o u g h  o u r  a n a l y s i s  i s  q u a l i t a t i v e  i n  n a t u r e ,  t h e r e  
a r e  two i m p o r t a n t  f i n d i n g s  t h a t  emerge from i t :  
-- P r o d u c e r s  ( f a r m e r s ) ,  as compared w i t h  urban consumers ,  b e n e f i t e d  
more f rom t h e  a d o p t i o n  of  t h e  improved a g r i c u l t u r a l  t e c h n o l o g y .  
The c r i t i c a l  f a c t o r  c o n t r i b u t i n g  t o  t h i s  h a s  been government 
p r i c i n g  p o l i c y .  
-- The p r e v i o u s  e s t i m a t e  of  economic r e t b r n s  from r i c e  r e s e a r c h  
i s  u n r e l i a b l e .  I t  f a i l e d  t o  r e c o g n i z e  t h e  g a i n s  i n  p r o d u c e r  
s u r p l u s ,  and o v e r e s t i m a t e d  consumer g a i n s .  Moreover,  i t  t o t a l -  
l y  o v e r l o o k e d ,  p e r h a p s ,  a much l a r g e r  b e n e f i t  i n  f o r e i g n  exchange 
s a v i n g s .  Because t h e  p r e v i o u s  s t u d y  i g n o r e d  t h e  d i f f e r e n c e s  i n  
i n p u t  u s e s  between t h e  two v a r i e t i e s ,  t h e  e s t i m a t e  of t h e  econ- 
omic r e t u r n  on r i c e  r e s e a r c h  i n  Korea is l i k e l y  o v e r s t a t e d .  
V. F u r t h e r  S u g g e s t i o n s  
Among o t h e r  t h i n g s ,  m e  i m p o r t a n t  c a v e a t  i n  t h e  p r e c e d i n g  model must 
be  n o t e d .  Tha t  is ,  o u r  a n a l y s i s  h a s  f a i l e d  t o  s e p a r a t e  n e t  e f f e c t s  o f  R&E 
i n v e s t m e n t  from t h o s e  of o t h e r  f a c t o r s  t h a t  c o l l e c t i v e l y  o r  i n d e p e n d e n t l y  
c a u s e  a s h i f t  downward of  t h e  s u p p l y  c u r v e  ( s e e  F i g u r e  1 ) .  C l e a r l y ,  some 
f a c t o r s  s u c h  a s  f e r t i l i z e r  and c h e m i c a l s  a r e  complementary i n  i n p u t  
requ i rements .  O t h e r s  such as improved i r r i g a t i o n  sys tems  o r  mechanized 
fa rming  methods may w c l l  be c o n s i d e r e d  as s u h s t i t u l : a b l ~ .  There  i s  a 
need f o r  a  more r i g o r o u s  a n a l y s i s  t o  ~ ~ n d e r s t a n d  t h e  t r u e  e f f e c t s  of  a g r i -  
c u l t u r a l  r e s e a r c h .  I n  t h i s  r e g a r d ,  t h e  consumer-producer s u r p l u s  approach 
i s  i l l - e q u i p p e d  t o  d e a l  w i t h  t h e  com!~les  a g r i c u l t u r a l  p r o d u c t i o n  and market-  
i n g  sys tem i n  Korea.  The r e s u l t s  of  an a n a l y s i s  u s i n g  t h i s  apprnach  would 
be s e n s i t i v e  t o  d i f f e r e n t  s p e c i l i c a t i o n  o f  s u p p l y  and demand f u n c t i o n s  and 
t h e  n a t u r e  o f  t h e  s u p p l y  f u n c t i o n  s h i f t s .  There  a r e  v i r t u a l l y  no l e l i a b l e  
e s t i m a t e s  of a g r i c u l t u r a l  demand and supp ly  e l a s t i c i t i e s  f o r  Korea.  'It  i s  
s u g g e s t e d ,  t h e r e f o r e ,  t h a t  i n  t h e  c a s ?  of Korean a g r i c u l t u r e  t h e  p r o d u c t i o n  
f u n c t i o n  approach  would be more a p p r o p r i a t e  l o r  measur ing t h e  n e t  b e n e f i t s  
from a g r i c u l t u r a l  r e s e a r c h . 2 1  The c l e a r  advan tage  o f  t h i s  approach  is  t h a t  
i t  p r o v i d e s  a method of s t a t i s t i c a l l y  i s o l a t i n g  t h e  i n f l u e n c e s  of r e sca rc l i  
programs from t h e s e  o t l l ~ l r  f a c t o r s  e x p e c t e d  t o  a f f e c t  obse rved  y i e l d s .  I t  
a l s o  p r o v i d e s  an  e s t i m a t e  of t h e  m a r g i n a l  r e t u r n  t o  r e s e a r c h  i n v e s t m e n t ,  
which is a more u s e f u l  i n d i c a t o r  t o  dec i s ion-makers  concerned w i t h  the  
m e r i t s  o l  a g r i c u l t u r a l  r e s e a r c h  p r o j e c t s  .h/ 
51 For a p i o n e e r i n g  a r t i c l e  on t h i s  t o p i c ,  s e e  2 .  G r i l i c h e s '  "Research 
- 
E x p e n d i t u r e s ,  E d u c a t i o n ,  and t h e  Aggrega te  A g r i c u l t u r a l  P r o d u c t i o n  
Func t ion .  " American Economic Review 54 : 96-174, 1969. For 
a  review of  c i t e d  developments ,  s e e  World Bank S t a f f  P a p e r s  Nos. 
360 and 361,  1979. 
6 1  The t i m e - c o n s t r a i n t s  p r e v e n t e d  t h i s  team from d e l v i n g  i n t o  t h e  c a l c u -  
- 
l a t i o n s  of r a t e s  of r e t u r n  t o  r e s e a r c h  i n v e s t m e n t .  However, b a s i c  
d a t a  r e q u i r e d  f o r  an  a g g r e g a t e  a n a l y s i s  on s o c i < ~ l  r c t u r n s  seem a v a i l -  
a b l e  f o r  Korea.  
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A .  I n t r o d u c t i o n  
C r i t i c a l  t o  t h e  development  o f  a  n a t i o n a l  r e s e a r c h  sys tem is  t h e  con- 
t i n u o u s  a d a p t a t i o n  and c r e a t i o n  of new p l a n t  s t r a i n s  s u i t a b l e  t o  a  p a r t i c u -  
l a r  env i ronment .  E q u a l l y  i m p o r t a n t  i s  t h e  c a p a c i t y  of a  n a t i o n  t o  t r a n s l a t e  
r e s e a r c h  r e s u l t s  i n t o  p r o d u c t i o n ,  consumpt ion,  and income f o r  t h e  p o p u l a t i o n .  
The Korean c a s e  r e p r e s e n t s  a  r emarkab ly  s u c c e s s f u l  me ld ing  of r e s e a r c h  and 
e s t e n s i o n .  I t  i s ,  however,  based  on a  sys tem s o  g o a l - o r i e n t e d  a t  e v e r y  
b u r e a u c r a t i c  l e v e l  t h a t ,  n o t  s u r p r i s i n g l y ,  t h e  a t t x i n m e n t  of ! . a r g e t s  becomes 
b o t h  a m a t t e r  of p r i d e  and b u r e a u c r a t i c  s u r v i v a l .  B u r e a u c r a t i c  e n t h u s i a s m  
i s  somet imes  t r a n s f o r m e d  i n t o  i n v o l u t e d  p r e s s u r e  t o  ach ieve - -goa l s  a r e  
c r e a t e d  t h a t  t h e  sys tem i t s e l f  c a n n o t  s a f e l y  r e a c h ,  each  l e v e l  s ~ ~ r i v i n g  
t o  a c h i e v e  t a r g e t s  t h a t  a r e  sometimes u n r e a l i s t i c ,  r e s u l t i n g  i n  c o s t l y  
e r r o r s  a t  l o c a l  and even n a t i o n a l  l e v e l s .  It can  l e a d  t o  m a n i p u l a t i o n  
of s t a t i s t i c s  a s  t h e  b u r e a u c r a c y  y i e l d s  t o  t h e  t e m p t a t i o n  of a lways  
i n d i c a t i n g  p r o g r e s s ,  h i g h e r  y i e l d s ,  o r  l a r g e r  e x p o r t s .  Only when d i r e ,  
u s u a l l y  e x t e r n a l ,  f ac to r , ;  i n t e r v e n e  c a n  a  d e c l i n e  be  shown. 
B.  A d m i n i s t r a t i v e  C e n t r a l i s m  
C e n t r a l i s m  i s  t h e  h a l l m a r k  of t h e  Korean b u r e a u c r a c y .  The power of t h e  
S e o u l  a d m i n i s t r a t i o n  i s  f e l t  t h rough  an i n t e g r a t e d  sys tem of r e g i o n a l  and 
l o c a l  p r e s s u r e  p o i n t s  hav ing  t h e i r  nexus  i n  t h e  c a p i t a l .  The main bureau-  
c r a t i c  mechanism of  c e n t r a l  c o n t r o l  of t h e  p e r i p h e r y  i s  t h e  X i n i s t r y  of Yome 
A f f a i r s .  I t  n o t  o n l y  commands t h e  p o l i c e  t h r o u g h o u t  t h e  n a t i o n  b u t ,  a s  
t h e r e  a r e  no e l e c t e d  l o c a l  o f f i c i a l s ,  a p p o i n t s  t h e  g o v e r n o r s  of t h e  n i n e  
p r o v i n c e s ,  t h e  147 gun ( c o u n t y )  c h i e E s  and t h e  more t h a n  1 ,300 myon ( d i s t r i c t )  
h e a d s .  I t s  r e s p o n s i b i l i t y  i n c l u d e s  t h e  Sae-maul hiovement, which i s  u b i -  
q u i t o u s .  R e a l  power t h r o u g h o u t  Korea r e s t s  w i t h  t h a t  M i n i s t r y ;  i t  i s  t h e  
c e n t r a l  f o c u s  f o r  t h e  r u r a l  p o p u l a t i o n  i n  t h e  gun. The sun c a p i t a l ,  t h e  
p r i m a r y  marke t  town o f  t h e  a r e a ,  i s  t h e  head of b o t h  a d m i n i s t r a t i o n  and 
marke t  a c t i v i t y .  The gun c h i e f  i s  t h e  c o o r d i n a t o r  o f  a l l  development 
programs ( e x c e p t  e d u c a t i o n )  and i s  h e l d  p e r s o n a l l y  r e s p o n s i b l e  f o r  a l l  
a c t i v i t i e s  w i t h i n  t h a t  a r e a .  T h i s  p e r s o n a l i z e d  power and r e s p o n s i b i l i t y  
i s  s o  p e r v a s i v e  t h a t  t h e  under-achievement  of t a r g e t s  w i t h i n  t h e  gun o r  
even t h e  o c c u r r a n c e  of  a  n a t i o n a l  d i s a s t e r  such a s  a  f o r e s t  f i r e  (which h e  
i s  supposed t o  p r e v e n t )  can  c a u s e  h i s  summary e x p u l s i o n .  Someone p e r s o n a l l y  
must  b e a r  r e s p o n s i b i l i t y  f o r  e r r o r  o r  f a i l u r e  i n  Korea;  i t  i s  a t  t h e  h e a r t  
of  t h e  p o l i t i c a l  and b u r e a u c r a t i c  c u l t u r e  and p r o f o u n d l y  a f f e c t s  p o l i c y  and 
pe r fo rmance .  
The sun c h i e f  c o o r d i n a t e s  t h e  work of  most  a g e n c i e s  ( e x c e p t  e d u c a t i o n ,  
t h e  m i l i t a r y ,  and t h e  j u d i c i a r y )  w i t h i n  h i s  t e r r i t o r y .  He i s  t h u s  i n  
i n t i m a t e  c o n t a c t  w i t h  a l l  o t h e r  m i n i s t r i e s  w i t h  l o c a l  programs i n  h i s  E. 
These  o t h e r  m i n i s t r i e s  have  t h e i r  own h i e r a r c h i c a l  command s t r u c t u r e s  down 
t o  t h e  myon i n  some c a s e s ,  b u t  a t  t h e  gun l e v e l  c l o s e  c o o p e r a t i o n  w i t h  t h e  
gunsu ,  o r  r o u n t y  c h i c [ ,  i s  a  r e q u i r e m e n t .  
C .  The M i n i s t r v  of A ~ r i c u l t u r c  and F i s h e r i e s  
Of p r imary  impor tance  i n  r11ra1  Korea is t h e  1 4 i n i s t r y  of A g r i c u l L u r p  and 
F i s h e r i e s  ( f o r m e r l y  t h e  M i n i s t r y  of Agr icu  1 t u r n 1  and F o r e s t r y ) .  I t  h a s  
t h r e e  main d i v i s i o n s  t h a t  have  i m p a c t s  on t h e  l i v e s  of f a r m e r s :  t l le  O f f  i c e  
of  R d r a l  DcvelopmenL (ORD), t h e  A g r i c u l t u r a l  Development C o r p o r a t i o n  (ADC), 
and t h e  N a t i o n a l  A g r i c u l t u r a l  C o o p e r a t i v e  F e d e r a t i o n  (NACF). The ADC i s  
concerned  w i t h  t h e  development of  i r r i g a t i o n  s y s l e m s ,  dams, and l and  
r e c l a m a t i o n .  The N a t i o n a l  A g r i c u l t u r a l  C o o p e r a t i v e  F e d e r a t i o n  i s  a  govern- 
m e n t a l  mechanism, misnamed a  c o o p e r a t i v e ,  f o r  t h e  p r o v i s i o n  of  a g r i c u l t u r a l  
c r e d i t  and o t h e r  r e q u i r e m e n t s  s u c h  a s  s e e d ,  f e r t i l i z e r ,  p e s t i c i d e s ,  and 
h e r b i c i d e s ,  a s  w e l l  a s  a g r i c u l t u r a l  mach ine ry .  I t  i s  a l s o  Lhc government 
~1rn1 f o r  t h e  p u r c h a s e  of c r o p s  a t  s t a n d a r d ,  c e n t r a l l y  s e t  p r i c e s  and 
q u a n t i t i e s .  The NACF t h u s  implements  government p o l i c y  on g r a i n  p r i c i n g  
and p rocurement  b u t  i t  i s  t h e  O f f i c e  of R u r a l  Dwelopment  (ORD) t h a t  
e n c o u r a g e s ,  t r a i n s ,  and p r o v i d e s  t h e  f a r m e r s  w i  t h  t h e  means by which n a t i o n a l  
t a r g e t s  can  be a c h i e v e d .  
The O f f i c e  of R u r a l  Development h a s  t h r e e  major  f u n c t i o n s :  b a s i c  
and a d a p t i v e  a g r i c u l t u r a l  r e s e a r c h  d e s i g n e d  t o  a s s i s t  i n  a c h i e v i n g  n a t i o n -  
a l l y  s e t  p r o d u c t i o n  t a r g e t s  f o r  p r i o r i t y  c r o p s ;  t r a i n i n g ,  a program of such  
magn i tude  t h a t  t h e r e  is h a r d l y  a  farm f a m i l y  l e f t  untouched a n n u a l l y  by 
t h i s  e f f o r t ;  and " e x t e n s i o n . "  I n  Korean,  t h e  term " e x t e n s i o n "  i s  morc. a p t l y  
t r a n s l a t e d  a s  "gu idance  ," which d e s c r i b e s  b o t h  t h e  p h i l o s o p h v  of thr-  >:JS tem 
and i t s  a c t u a l  o p e r a t i o n .  
The i n t e g r a t i o n  of r e s e a r c h  and gu idance  i s  per l iaps  n o t  un ique  among 
d e v e l o p i n g  c o u n t r i e s ,  a l t h o u g h  i t  c e r t a i n l y  is r a r e  t o  t h e  d e g r e e  p r a c t i c e d  
i n  Korea.  What may be u n i q u e ,  however,  i s  a n  i n t e g r a t i o n  of  b o t h  r e s e a r c h  
and g u i d a n c e  w i t h  e d u c a t i o n .  
F i f t e e n  y e a r s  ago ,  Seou l  N a t i o n a l  U n i v e r s i t y ' s  C o l l e g e  of  A g r i c u l t u r e ,  
under  t h e  M i n i s t r y  of E d u c a t i o n  and t h e  O f f i c e  of R u r a l  Development 
under  t h e  F l i n i s t r y  of A g r i c u l t u r e  and F o r e s t r y  had no work ing  r e l a t i o n s h i p s ,  
a l t h o u g h  l o c a t e d  o n l y  a  few hundred  y a r d s  a p a r t .  Today,  however,  some s t a f f  
a t  each i n s t i t u t i o n  h o l d  j o i n t  a p p o i n t m e n t s .  The AID-supported a g r i c u l t u r a l  
r e s e a r c h  p r o j e c t  d i d  n o t  i n i t i a t e  s u c h  r e l a t i o n s h i p s  b u t  d i d  h e l p  s t r e n g t h e n  
them and  b r i n g  i n t o  t h e  r e s e a r c h  s c e n e  p r o f e s s o r s  from o t h e r  a g r i c u l t u r a l  
c o l l e g e s .  
As i n t e r e s t i n g  and e f f e c t i v e ,  b u t  p e r h a p s  as r a r e ,  i s  t h e  i n t e g r a t i o n  
of  t h e  a g r i c u l t u r a l  h i g h  s c h o o l  a t  t h e  gun l e v e l  i n t o  t h e  a g r i c u l t u r a l  
g u i d a n c e  sys tem.  T h e r e ,  t e a c h e r s  a l s o  hold  j o i n t  a p p o i n t m e n t s  a t  t h e  
r u r a l  development  o f f i c e  and t r a i n i n g  c l a s s e s  i n  t h e  h i g h  s c h o o l s  u s e  
t h e  same m a t e r i a l s  and machinery  a s  t h o s e  used by t h e  e x t e n s i o n  worlters .  
These  e x t e n s i o n  w o r k e r s  t r a i n  f a r m e r s  i n  t h e  s c h o o l s  d u r i n g  v a c a t i o n  p e r i o d s .  
S t u d e n t s  from t h e  a g r i c u l t u r a l  h i g h  s c h o o l s  u s u a l l y  j o i n  t h e  g u i d a n c e  
s e r v i c e ,  t h u s  c o m p l e t i n g  t h e  l i n k  where  t h e y  may once  a g a i n  come under  
t h e  s u p e r v i s i o n  of t h e i r  former  t e n c h c r s .  T h i s  r e s u l t s  i n  e f f e c t i v e  means 
f o r  overcoming t h e  i n h e r e n t  r i v a l r i e s  o f  two m i n i s t r i e s ,  a s  hot11 s t r i v e  t o  
c o n t r i b u t e  t o  a c l l i e v i n g  n a i  Lonal gc a l s .  
Borrowing from t h c  M i n i s t r y  of  Home A f f a i r s  b u r e a u c r a t i c  model,  t h e  
O f f i c e  of  R u r a l  Development,  w i t 1 1  i t s  I i e a d q u a r t c r s  i n  Suwon, Kyonf:gi 
P r o v i n c e ,  h a s  p r o v i n c i a l  O f f i c e s  o f  R u r a l  Development t h a t  r e p o r t  b o t h  t o  
t h e  governor  o f  t h e  p r o v i n c e  and c e n t r a l l y  t o  t h e  D i r e c t o r  C e n e r a l  O F  ORD,  
who h a s  t h e  r a n k  of Vice  M i n i s t e r .  A t  t h e  gun l e v e l ,  t h e  c o u n t y  o f f i c e  o f  
A- 
r u r a l  development r e p o r t s  h i e r a r c h i c a l l y  t o  t h e  p r o v i n c i a J  OliD and 
l a t e r a l l y  t o  t h e  gun c h i e f .  Below t h e  g u n  a t  t h e  myon, t h e r e  a r e  a l s o  
o f f  i c e s  o f  t h e  r u r a l  development a d m i n i s t r a t  ion  w i t h  p r i m a r y  r e s p o n s i b i l i t y  
f o r  gu idance  a t  t h a t  l e v e l .  Supplement ing t h i s  sys tem is  a s e r i e s  o f  
r e g i o n a l  and c r o p  o r  p r o b l e m - s p e c i f i c  r e s e a r c h  s t a t i o n s  t h a t  werc  i n  p a r t  
t h e  s u b j e c t  o f  t h e  A I D  l o a n  and o f  t h i s  i n q u i r y .  They r e p o r t  t o  t h e  ORD's 
Bureau o f  Resea rch .  The O f f i c e  o f  R u r a l  Development h a s  t h r e e  o p e r a t i o n a l  
bureaus :  r e s e a r c h ;  g u i d a n c e ,  i n c l u d i n g  a  f a r m e r s '  t r a i n i n g  program a t  t h e  
n a t i o n a l ,  p r o v i n c i a l ,  and gun l e v e l s ;  and t e c h n i c a l  d i s s e m i n a t i o n ,  i n v o l v e d  
i n  t h e  p r o d u c t i o n  o f  l i t e r a t u r e ,  s l i d e s ,  r a d i o  and o t h e r  mass communications 
m a t e r i a l s  i n  s i m p l e  l anguage  t h a t  t h e  f a r m e r s  can u n d e r s t a n d .  The u s e  o f  
complex Chinese  c h a r a c t e r s ,  which a r e  n o t  i n t r o d u c e d  i n t o  t h e  e d u c a t i o n a l  
sys tem u n t i l  t h e  s e v e n t h  g r a d e ,  i s  a v o i d e d .  
Bure,-1uc.r-a t  i~ r e c u r d  keeping h a s  t r a d  ~ t i o n a l  Ly been a  major  e l ement  of  
C u n f u c l a n - o r i e n t e d  ~ d m i n i s t r a t i o n s .  Korea i s  no e x c e p t i o n ;  t h e  O f f i c e  of  
R u r a l  Development i l l u s t r a t e s  t h e  r u l e .  Each v e a r  t h e  government s e t s  
t a r g e t s  of n a t i o n a l  c o n c e r n .  Al though f o r m u l a t e d  n a t i o n a l l y ,  they  t a k e  
i n t o  a c c o u n t  p r o v i n c i a l  and r e g i o n a l  c a p a b i l i t i e s  and p o t e n t i a l .  T h i s  
y e a r ,  f o r  example ,  t h e  major  g o a l  i n  n g r i c u l i u r e  is t h e  p r o d u c t i o n  of  38 
m i l l i o n  - s o k  of  r i c e  ( 5 . 4  m i l l i o n  m e t r i c  t o n s ) .  T h i s  o v e r a l l  g o a l  i s  t r a n s -  
l a t e d  i n t o  a c t i o n  p l a n s  t o  a c h i e v e  t a r g e t s  t h a t  a r e  s p e c i f i e d  i n  g r e a t  
d e t a i l ,  f i r s t  a t  t f l r  p r o v i n c i a l  l e v e l ,  t hen  a t  t h e  gun,  Inyon, and i n d e e d  at: 
t h e  v i l l a g e  l e v e l  a s  w e l l .  
D. The P r o v i n c i a l  Leve l  
The P r o v i n c i a l  O f f i c e  of  R u r a l  Development i n  each p r o v i n c e  p r e p a r e s  
~ n n u a l l y  a  d e t a i l e d  p l a n  t h a t  s p e c i f i e s  p r o d u c t i o n  t a r g e t s  by c r o p  and by 
c r o p  v a r i e t y  o r  s t r a i n ,  u s e s  of f e r t i l i z e r  and o t h e r  r e q u i r e m e n t s ,  and 
t h e  t r a i n i n g  t h a t  w i l l  be  r e q u i r e d  of  b o t h  t r a i n e r s  and f a r m e r s .  The 
p r o v i n c i a l  o f f i c e  h e l p s  c a r r y  o u t  t h o s e  a s p e c t s  of  t h e  Sae-maul Movement 
t h a t  a r e  conce rned  w i t h  p r o d u c t i o n  and t r a i n i n g .  I t  h e l p s  o r g a n i z e  t h e  
Sae-maul Youth O r g a n i z a t i o n ,  which was f o r m e r l y  c a l l e d  4-H C l u b s  b u t  
which h a s  expanded i t s  a g e  c o h o r t  from 13 t o  24 t o  a p r e s e n t  maximum a g c  
l e v e l  of 29 y e a r s .  I t  s p e c i f i e s  t h e  number of t i m e s  n a t i o n a l ,  p r o v i n c i a l ,  
o r  gun r a d i o  programs ( b r o a d c a s t  d a i l y  f o r  45  m i n u t e s )  w i l l  e x h o r t  t h e  farm 
p o p u l a t i o n  t o  p l a n t ,  t r a n s p l a n t ,  p r o t e c t  i t s  r r o p s  from i n s e c t s  o r  d i s e a s e s ,  
a s  w e l l  a s  when t o  h a r v e s t .  T h i s  is supplemented bv a n  a m p l i f i e r  sys tem 
l o c a t e d  i n  e v e r y  v i l l a g e  t h a t  warns  t h e  p o p u l a t i o n  o r  w e a t h e r  c h a n g e s  t h a t  
cou ld  e f f e c t  p r o d u c t i o n  and how t o  t a k e  a d v a n t a g e ,  [ o r  example ,  of n n t i -  
c i p a t e d ,  u n u s u a l l y  warm wentl ier  o r  how t o  p r o t e c t  c r o p s  from c o l d .  
The r e p o r t  s p e c i F i e s  how many t i m e s  p e s t i c i d e s  o r  h e r b i c i d e s  shoulcl b e  
a p p l i e d  bused on c r o p  and r e g i o n a l  va r i aL i011s  i n  d l  t i t l ~ t l c  and c l  i m ~ t e .  
T h i s  document becomes tile b i b l e  o f  p r o v i n c i a l  d g r i c u l t - u r a l  devclopmcnt 
Tor tlic yclar .  I t  is  riormally from 70 t o  80 pagcs i n  I c n g t h  and i s  rem;lrl<- 
a b l e  f o r  i t s  c o n ~ l ) r e l ~ e n s i v c ~ i c s s  and t h o r o u g h n e s s ,  t,ilcing i l l  t o  ac.count c , ~ ( . l ~  
g e o g r a p l ~ i c  ~ n d  c l i m a t i c .  v a r i a  L ion  w i t h i n  t h e  prov i n c c .  Rudl;cts a r e  i l ~ c  111dr~tl 
l o r  edch ca  t c g o r y  o r  a c t i v i t y  . T h i s  rnatcriLl  1 i s  ,.rnnunl 1 y  supp l  cn~cn tecl 11y 
a p r o v i n c i a l  a g r i c u l t u r a l  s t ~ t  i s t i c . . ~ l  ycarl~oolc and :I s c p a r a  t c  r e p o r t  Lhai 
p r o v i d e s  comp1et.e d a t a  f o r  t h e  p r o v i n c e  a s  C I  whole ant1 f o r  each gun  w i ~ h i n  
-
t h e  p r o v i n c e .  Wi th in  t h e  p r o v i n c e ,  each ~ , ~ 1 7  p r e p a r e s  ;I s i m i l ; l r  p l a n ,  n u t  1 i n -  
i n g  i n  even g r e a t e r  d e t a i l  t h e  p o t e n t i a l  ancl p r o j c c t c d  ach icvcments  of  t h c ~  
c o u n t y .  These  p r i n t e d  p l a n s  a r e  usua l  l y  about- 70 pages  i n  l e n g t h ,  specsi-  
l y i n g  down t o  t h e  won t l ~ e  p r o j e c t e d  c o s t s  of  lunch  f o r  t l ~ o s e  whc~ w i l l  I)c 
-
t r a i n e d .  
The  v i l l a g e  d o c s  n o t  p r e p a r e  a  printed p l a n ,  b u t  i n  most v i l l a g c s  t h e  
S-le-maul Hovemcnt d e v e l o p s  a  f  1 ip-c:l~ar t v e r s i o n  which is  t h e  e q u i v n l  cn t  of 
t h e  p r o v i n c i a l  o r  gun program. I c  c o n t a i n s  J l i s t i n g  of Lhc number of 
h o u s e h o l d s ,  p o p u l a t i o n ,  and s t r a  t  i f  i c n  t ion  by income, I ancl hol  clings (paddy 
and u p l a n d ) ,  and Farm a n i m a l s .  I t  c o n t a i n s  s t a t i s t i c s  on w a t e r ,  sewaze,  
t e l e p h o n e s ,  t i 1  I  e r s ,  mechan ica l  t r a n s p l a n t e r s ,  and o t h e r  i m p o r t a n t  pro- 
ducLion o r  s o c i a l  components of v i l l a g e  l i f e .  T h e  c h a r t s  l i s t  p a s t  v i l l a g e  
improvement: p r o j e c t s ,  and s e t s  t a r g e t s  f o r  new o n e s .  I t  c a j o l e s  t h e  
p o p u l a t i o n  t o  improve t h e  v i l l a g e  i n  v a r i o u s  ways,  from keep ing  i t :  (.]can t o  
c l o s i n g  t o i l e t  l i d s .  I t  s e t s  l a b o r  requirements f o r  t h e  y e a r  f o r  normal 
v i l l a g e  ma in tenance  a s  w e l l  a s  new p r o j e c t s .  The c h a r t s  e s t i m a t e  c o s t s  of  
p r o j e c t s ,  and t h e  s o u r c e s  of  s u c h  income, which h a s  g e n e r a l l y  f a l l e n  more 
h e a v i l y  on t h e  v i l l a g e r s  t h e m s e l v e s .  l t  i s ,  i n  c f f e c t ,  an  a p p o i n t e d  v i l l a g e  
government t h a t  u s e s  s o c i a l  p r e s s u r e  t o  a c h i c v e  i t s  i m p r e s s i v e  g o a l s .  Lack ing  
a j u d i c i a l  b a s e  t o  t a x  and s e t  c o r v e e  l ~ b o r  r e q u i r e m e n t s ,  i t  n e v e r t h e l e s s  
f u n c t i o n s  a s  t h e  arm of  c e n t r a l  a u t h o r i t y  b r i n g i n g  t h e  v i l l a g e  i n t o  l i n e  
w i t h  n a t i o n a l  p r i o r i t i e s  and a c l i n g  t o  speed v i l  l a g e  change.  The Ilovemen t 
i s  a l s o  used a s  a  form o f  mass m o b i l i z a t i o n  t o  u r g e  t h e  v i l l a g e s  t o  v o t e  a s  
t h e  government wan t s .  I t  may n o t  d i c t a t e ,  b u t  i t s  comn~and o f  t h e  p u r s e  
s t r i n g s  g i v e s  i t  c o n s i d e r a b l e  power. 
From t h e  c a p i t a l  t o  t h e  v i l l a g e ,  Korea is a  n a t i o n  of p l a n n i n g  and 
E l  i p  c h a r t s .  The impor tance  o f  p l a n n i n g ,  however,  s h o u l d  n o t  d e t r a c t  
from t h e  p e r v a s i v e n e s s  of implementa t ion .  Even i f  t h e  g o a l s  of  p l a n n i n g  
somet imes  c a n n o t  be met th rough  d i f f i c u l t i e s  such  a s  poor w e a t h e r  o r  
d i s e a s e ,  t h e  r i g o r  of t h e  implementa t ion  p r o c e s s  i s  a s t r e n g t h  t h a t  few 
s o c i e t i e s ,  i n c l u d i n g  s o c i a l i s t  o n e s ,  have y e t  t o  e q u a l .  I n  Korea t h e r e  i s  
t h u s  mass ive  p a r t i c i p a t i o n  i n  t h e  development  p r o c e s s ,  however p a s s i v e  o r  
c o n t r o l l e d  i n  n a t u r e .  A l t e r n a t i v e  c e n t e r s  o f  power o r  programs and t h e  
q u e s t i o n i n g  o f  n a t i o n a l  g o a l s  a r e  never  o v e r t l y  o r  i n s t i t u t i o n a l l y  
encouraged .  Al though f a r m e r s  may and do  grumble t h e y  r e c o g n i z e  t h a t ,  
o v e r a l l ,  t h e i r  s t a n d a r d  o f  I i v i n g  h a s  g e n e r a l l y  improved o v e r  t h e  p a s t  
d e c a d e .  
F. An Tllnstration : Kangwon P r o v i n c e  
To p l a c e  t h i s  a b s t r a c t e d  v e r s i o n  of p r o v i n c i a l  and - gun p l a n n i n g  and 
implementa t ion  i n  p e r s p e c t i v e ,  i t  i s  i n s t r u c t i v e  t o  examine t h e  d e t a i l e d  
p l a n s  f o r  a  s i n g l e  p r o v i n c e  and gun w i t h i n  t h a t  p r o v i n c e  f o r  1981. 
Kangwon P r o v i n c e  i s  t h e  mounta inous  a r e a  of n o r t h e a s t  Korea,  w i t h  t h r e e  
d i s t i n c t  c l i m a t i c  (and t h u s  a g r i c u l t r r a l )  zones .  The s l o g a n  and g o a l  of t h e  
p r o v i n c e  f o r  1981 is " t o  b u i l d  t h e  w e l f a r e  of t h e  r u r a l  a r e a s  th rough  t h e  
g r e e n  r e v o l u t i o n . "  The p o l i c y  f o r  t h e  p r o v i n c e  i n c l u d e s  i n c r e a s i n g  r i c e  
y i e l d s  and s a f e g v a r d i n g  p r o d u c t i o n  th rough  d i s s e m i n a t i o n  of new a g r i c u l -  
t u r a l  t e c h n i q u e s ;  s p r e a d i n g  i n n o v a t i v e  c u l t i v a t i o n  t e c h n i q u e s  f o r  upland 
c r o p s ;  development of s p e c i a l i z e d  p r o d u c t i o n  ( s e r i c u l t u r e ,  l i v e s t o c k ,  e t c . ) ,  
a s  w e l l  a s  c a s h  c r o p s ;  improving c o o p e r a t i v e  mechanized fa rming ;  expand ing  
t h e  Sae-maul Youth Movement; and making r u r a l  l i f e  more s c i e n t i f i c .  
The p r o v i n c e  i s  composed of 2 ,240 v i l l a g e s  f o r  which t h e r e  a r e  664 r u r a l  
g u i d a n c e  workers  and 27 r e s e a r c h e r s .  T h e r e  a r e  119,167 farm h o u s e h o l d s  i n  
t h e  p r o v i n c e ,  o r  32 p e r c e n t  o f  t h e  t o t a l  p r o v i n c i a l  h o u s e h o l d s ,  w i t h  a  
p o p u l a t i o n  of 614, 343. About 91,157 (63  p e r c e n t )  of  farmland is  i n  paddy,  
and 56,630 h e c t a r e s  i n  up land  ( n o n - i r r i g a t e d ) ,  The m a j o r i t y  of t h e  budget  
f o r  t h e  P r o v i n c i a l  O f f i c e  o f  R u r a l  Development i s  d e r i v e d  from t h e  p r o v i n c e  
i t s e l f  (51  p e r c e n t ) ,  w i t h  46 p e r c e n t  from t h e  n d t i o n n l  a c c o u n t  and a n  
a d d i t i o n a l  3 p e r c e n t  from t h e  s a l e  of c r o p  p r o d u c t i o n  by t h e  o f f i c e  i t s e l f  
Although r i c e  h e c t a r a g e  h a s  e s s e n t i a l l y  remained c o n s t a n t  s i n c e  1977, p e r  
h e c t a r e  p r o d u c t i o n  h a s  v a r i e d  from 4.41 m e t r i c  t o n s  (MT) i n  1977 t o  4.16 MT 
i n  1978,  3.65 MT i n  1979,  and a  mass ive  d e c r e a s e  i n  p r o d a t i o n  t o  a  low o f  
1 .97 MT i n  1980 because  o f  c o l d  w e a t h e r .  There  is  a n  a n t i c i p a t e d  p r o d u c t i o n  
o f  3 .93  MT i n  1981. The T o n g i l  v a r i e t i e s  o f  r i c e  ( h i g h - y i e l d i n g  v a r i e t i e s )  
dropped from 40 p e r c e n t  o f  u s e  t o  o n l y  17 p e r c e n t  i n  1981 because  f a r m e r s  
f e a r  t h e  c o l d  wea the r  t o  which T o n g i l  i s  s u s c e p t i b l e .  
The p r o v i n c e  recommends v a r i e t i e s  o f  r i c e  and o t h e r  c r o p s  by r e g i o n  
and a l t i t u d e ,  a s  w e l l  a s  t h e  d e n s i t y  o f  p l a n t i n g  and f e r t i l i z e r  r e q u i r e m e n t s .  
It s p e c i f i e s  t h a t  p e s t i c i d e s  s h o u l d  be a p p l i e d  a b o u t  e i g h t  t i m e s ,  depend ing  
o n  c r o p  and v a r i e t y .  It p romotes  d e m o n s t r a t i o n  p l o t s  i n  a d d i t i o n  t o  
e x p e r i m e n t a l  r e s e a r c h .  There  a r e  two s u c h  p l o t s  f o r  r i c e  i n  e v e r y  v i l l a g e ,  
t h e  government g u a r a n t e e i n g  income t o  t h e  fa rmer  i f  t h e  d e m o n s t r a t i o n  p l o t  
f a i l s .  I n  a d d i t i o n  t h e r e  a r e  40 d e m o n s t r a t i o n  p l o t s  f o r  soybeans ,  t e n  f o r  
p o t a t o e s ,  and f i v e  f o r  b a r l e y  and whea t .  These d e m o n s t r a t i o n  p l o t s  p r o v i d e  
a c o n t i n u i n g  and a c c e s s i b l e  example t o  a l l  f a r m e r s  o f  what t h e i r  p r o d u c t i o n  
might  be  i f  t h e y  f o l l o w  t h e  recornmendatiors o f  t h e  gu idance  workers .  T h i s  
s y s t e m  c l e a r l y  d e m o n s t r a t e s  t h e  n a t i o n a l  p r i o r i t y  a t t a c h e d  t o  r i c e  p r o d u c t i o n  
a s  b o t h  a n  economic and p o l i t i c a l  g o a l .  
The p l a n  a l s o  c a l l s  f o r  t h e  u s e  o f  4  m i l l i o n  man d a y s  o f  f a rmer  
a s s i s t a n c e  th rough  t h e  m i l i t a r y  and y o u t h  o r g a n i z a t i o n s  i n  o r d e r  t o  a s s i s t  
I n  t i m e l y  p l a n t i n g ,  t r a n s p l a n t i n g ,  and h a r v e s t i n g .  T h i s  is c r i t i c a l  i n  a  
p r o v i n c e  p lagued  by r u r a l  l a b o r  s h o r t a g e s ,  and i s  a l s o  t h e  impe tus  f o r  
i n c r e a s e d  m e c h a n i z a t i o n ,  f o r  i n  t h e  c o l d e r  c l i m a t e  d o u b l e  c r o p p i n g  i s  o n l y  
p o s s i b l e  w i t h  a  r a p i d  t u r n a r o u n d  of  h a r v e s t i n g  w i n t e r  b a r l e y  o r  v e g e t a b l e s  
and t h e  t r a n s p l a n t i n g  of  r i c e .  A d e l a y  o f  even a  few d a y s  c o u l d  mean t h e  
f a i l u r e  o f  m a t u r a t i o n  o f  t h e  c r i t i c a l  r i c e  c r o p .  
The Kangwon P r o v i n c i a l  OfEice  o f  R u r a l  Development i s  a t t e m p t i n g  t o  
r a i s e  f a rm househo ld  income t o  3 . 3  m i l l i o n  won ($4 ,500)  i n  1981.  It  
-
a c h i e v e d  i t s  o b j e c t i v e s  o f  1 . 9  m i l l i o n  won i n  1978 and 2.4 m i l l i o n  won i n  
- -
1979,  b u t  f e l l  s h o r t  of  i t s  g o a l ,  r e a c h i n g  o n l y  2 .5  m i l l i o n  won i n  1980. 
-
These  f i g u r e s  i n  c u r r e n t  p r i c e s  i n d i c a t e  solne p r o g r e s s ,  b u t  i n  c o n s t a n t  won, 
-
a c c o u n t i n g  f o r  i n f l a t i o n ,  t h e  s t a n d a r d  of  l i v i n g  h a s  dropped o v e r  t h e  p a s t  
s e v e r a l  y e a r s .  
The t r a i n i n g  program is v e r y  w i d e s p r e a d ,  and a t  l e a s t  o n e  member of  
e v e r y  f a rm f a m i l y  7-eceives  t r a i n i n g  e a c h  y e a r .  Thus ,  d u r i n g  t h e  non- 
p r o d u c t i v e  w i n t e r  n o n t h s ,  3,200 l e a d e r s  a r e  t r a i n e d ,  who i n  t u r n  t r a i n  t h e  
f a r m e r s ,  most  f o r  t h r e e  d a y s .  S t r e s s  i s  on p r o d u c t i o n ,  b u t  o t h e r  s u b j e c t s  
a r e  a l s o  covered .  For  example ,  t h e r e  a r e  3,676 women's c l u b s  i n  t h e  
p r o v i n c e ,  and a b o u t  2u ,000 wome.1 w i l l  b e  t r a i n e d  t h i s  y e a r  i n  i n c r e a s e d  u s e  
of  b a r l e y  i n  cook ing  ( t h u s  u s i n g  up t h e  b a r l e y  p r o d u c t i o n  and s a v i n g  r i c e ) ,  
and 17,270 i n  home economics ,  i n c l u d i n g  t h e  u s e  of  home a p p l i a n c e s  and b e t t e r  
c l o t h i n g .  T h e r e  a r e  166 " n u t r i t i o n  improvement h a l l s "  t h a t  w i l l  h e l p  t r a i n  
wives  t o  p r e s e r v e  50,000 u n i t s  of  f o o d s t u f f s .  Twc mobi l e  n u t r i t i o n a l  v a n s  
( s u p p l i e d  t o  e a c h  p r o v i n c e  b y  UNICEF) w i l l  v i s i t  100 v i l l a g e s .  T h e r e  a r e  333 
c h i l d  c a r e  c e n t e r s  i n  t h e  p r o v i n c e  and s e v e n  v i l l a g e s  w i l l  b e  s e l e c t e d  f o r  
new c h i l d  n u t r i t i o n a l  programs.  T h e r e  a r e  i n  a d d i t i o n  1 , 9 3 3  y o u t h  g r o u p s  
w i t h  29,850 members and a n  a d d i t i o n a l  110 you th  o r g a n i z a t i o n s  f o r  t h e  4 ,540 
l e a d e r  members of  t h e  Sae-maul Youth PIovement. 
The d e t a i l  i s  e x h a u s t i v e .  I n  IIeong Sung gun i n  Kangwon P r o v i n c e ,  t h e i r  
p l a n  s p e c i f i e s  i n  d e t a i l  t h e  soc ioeconomic  s t a t u s  of t h e  10,101 a g r i c u l t u r a l  
h o u s e h o l d s  (69  p e r c e n t  of  a l l  h o u s e h o l d s  i n  t h e  $un) i n  587 n a t u r a l  v i l l a g e s  
(112 l e g a l  v i l l a g e s - - a n  u n u s u a l  r a t i o  b e c a u s e  o f  t h e  mounta inous  t e r r a i n ) .  
S i n c e  61 p e r c e n t  of  t h e  l a n d  i n  t h e  gun is  u p l a n d ,  t h i s  p o s e s  s p e c i a l  
problems o f  p r o d u c t i o n .  The r e l a t i v e  p o v e r t y  of  t h e  p o p u l a t i o n  i s  r e f l e c t e d  
i n  l a n d  h o l d i n g s :  19 p e r c e n t  own less t h a n  0 .5  h e c t a r e s ;  3 1  p e r c e n t  between 
0 . 5  and 1 . 0  h e c t a r e s ,  and 25 p d r c e n t  be tween 1 . 0  and 1 .5  h e c t a r e s .  Only 
10 p e r c e n t  have  o v e r  two h e r t a r p s .  
The p l a n  s p e c i f i e s  t'wt r a d i o  w i l l  b e  used  48 times a  y e a r  i n  improving 
~ g r i c u l t u r a l  p r o d u c t i o n  and t h a t  t h e  152 v i l l a g e  a m p l i f i e r  s y s t e m s  w i l l  
b r o a d c a s t  a t o t a l  o f  60r .mes e a c h  month.  Some 65,000 p u b l i c a t i o n s  w i l l  a l s o  
be d i s t r i b u t e d .  T h e r e  i s  a i > o t e n t i a l  membership o f  4 ,200 p e r s o n s  i n  t h e  13 t o  
29 age  group e l i g i b l e  t o  j o i n  t h e  Sae-maul program,  o f  whom 1 ,293  are members. 
They p l a n  t o  i n c r e a s e  membership t o  4 ,000 i n  1981. 
G .  Summary 
A s u c c e s s f u l  a g r i c u l t u r a l  r e s e a r c h  p r o j e c t  i s  dependen t  on e f f e c t i v e  
d e m o n s t r a t i o n  of r c s e a r c ) ,  r e s u l t s .  T h r e e  c r i t e r i a  f o r  t h e  s u c c e s s f u l  
i n t e g r a t i o n  oE a g r i c u l t u r a l  r e s e a r c h  and d i s s e m i n a t i o n  th rough  e x t e n s i o n  
t h u s  e x i s t  i n  Korea:  
-- I n t e g r a t i o n  of r e s e a r c h  and gu idance  a t  t h e  top  of t h e  h i e r a r c h y ,  
t h u s  a l l o w i n g  j o i n t  p l a n n i n g  o f  r e s e a r c h  p r o j e c t s  and d i s semina-  
t i o n  of r e s e a r c h  r e s u l t s  based on n a t i o n a l  needs ;  
-- High l e v e l  concern  f o r  bo th  r e s e a r c h  and e x t e n s i o n  a t  t h e  sub- 
c a b i n e t  l e v e l ;  and 
-- E f f e c t i v e  c o o r d i n a t i o n  a t  t h e  v i l l a g e  through t h e  c o u n t y  admin i s -  
t r a t i o n .  
The i n t e g r a t i v e  a s p e c t s  of  t h e  Korean a g r i c u l t u r a l  r e s e a r c h  and e x t e n s i o n  
program can  t h u s  b e  c o n s i d e r e d  a model deve lopmenta l  sys tem f o s t e r i n g  a  
r emarkab le  l e v e l  of implementa t ion .  
It i s  t h i s  s t r e n g t h ,  however,  t h a t  l e a d s  t o  a n  e l e m e n t a l  weakness  i n  
t h e  Korean sys tem.  Al though such  a  sys tem c o u l d  t h e o r e t i c a l l y  b e  con- 
s i d e r e d  p o t e n t i a l l y  p r o d u c t i v e  i n  any n a t i o n a l  b u r e a u c r a c y ,  i n  t h e  Korean 
c o n t e x t  i t  h a s  worked e f f e c t i v e l y  because  o f  t h e  s t r o n g  h i e r a r c h i c a l  
n a t u r e  of Korean s o c i e t y  t h a t  d r i v e s  compl iance  w i t h  o b j e c t i v e s  set from 
above.  Thus e a c h  l e v e l  of t h e  b u r e a u c r a c y  r e s p o n d s  w i t h  a  v i r t u a l  f r e n z y  
of a c t i v i t y  t o  a c h i e v e  t h e  t a r g e t s ,  and q u i t e  o f t e n  t h e y  a r e  s u c c e s s f u l .  
T!ie d r i v e  f o r  i m p l e m e n t a t i o n ,  however,  h a s  demons t rab ly  r e s u l t e d  i n  s h o r t -  
term e f f e c t i v e n e s s  b u t  w i t h  much l e s s  a s s u r a n c e  of l o n g e r - r a n g e  c o n t i n u e d  
s u c c e s s .  Massive  s p r a y i n g  o f  p e s t i c i d e s  and h e r b i c i d e s  h a s  d r a m a t i c a l l y  
i n c r e a s e d  y i e l d s ,  b u t  t h e  longer - range  e f f e c t s  of p o l l u t i o n  and  d i s e a s e  
a r e  now b e i n g  i n c r e a s i n g l y  n o t e d  i n  t h e  Korean p r e s s .  I t  may b e  t h a t  such 
r e v e l a t i o n s  have s p e c i f i e d  n o n - p r i o r i t y  c r o p s ,  such a s  f r u i t s ,  e i t h e r  
because  t h e y  a r e  more a p p a r e n t  o r  because  t h e y  do n o t  c o n f l i c t  w i t h  
governmental  p r i o r i ~ i e s  . 
The i n t r o d u c t i o n  o f  t h e  T o n g i l  h i g h  y i e l d i n g  v a r i e t i e s  of r i c e  was 
m a s s i v e l y  encouraged th roughout  t h e  c o u n t r y ,  and hundreds  o f  t o n s  of 
s e e d  were a i r l i f t e d  t o  Korea from t h e  P h i l i p p i n e s  £0- t h i s  purpose .  Yet  
r i c e  b l a s t  ( fungus )  h a s  been known t o  b e  a  problem w i t h  t h e  new v a r i e t i e s  
of r i c e  a f t e r  a few y e a r s  of c u l t i v a t i o n ,  and e a r l y  p r o j e c t  documenta t ion  
mentioned t h e  s u s c e p t i b i l i t y  of T o n g i l  t o  c o l d .  I n  a n  e f f o r t  t o  r a i s e  
p r o d u c t i o n  t h e s e  p o t e n t i a l  damages, i f  n o t  o v e r l o o k e d , w e r e  n o t  s u f f i c i e n t l y  
a n t i c i p a t e d  by t h e  b u r e a u c r a c y ,  a l t h o u g h  key r e s e a r c h e r s  warned a g a i n s t  
them. It was t h e  overdependence on T o n g i l  r i c e  and i t s  e f f e c t i v e  d i s t r i -  
b u t i o n  th rough  t h e  gu idance  sys tem t h a t  b r o u g h t  a b o u t  b o t h  Korean s e l f -  
s u f f i c i e n c y  i n  r i c e  and t h e  h i g h e s t  p e r  h e c t a r e  r i c e  y i e l d s  i n  t h e  w o r l d ,  
a s  w e l l  a s  t h e  c r o p  d i s a s t e r  of  1980 due t o  c o l d  wea the r .  B e t t e r  o v e r a l l  
r e s u l t s  migh t  have been a c h i e v e d  had t h e  government been less i n s i s t a n t  
on i t s  p o l i t i c a l  g o a l  o f  :ice s e l f - s u f f i c i e n c y  (Korea had t h e  f o r e i g n  
exchange t o  impor t  t w i c e  t h e  amount grown w i t h  t h e  same f u n d s  i t  p a i d  t o  
f a r m e r s ) ,  f o l l o w e d  more p r u d e n t  d i s s e m i n a t i o n  p o l i c i e s ,  and concerned 
i t s e l f  w i t h  a c o n t i n u i n g ,  e f f e c t i v e ,  a d a p t i v e  r e s e a r c h  program. 
P r e s i d e n t  Chun Doo-whan i n  Nay 1981 c a l l e d  f o r  s e l E - s u f f i c i e n c y  i n  
food p r o d u c t i o n .  T h i s  g o a l  is a  p o l i t i c a l  o b j e c t i v e  t h a t  under  p r e s e n t  
c i r c u m s t a n c e s  canno t  be met. Even w i t h  s e l f - s u f f i c i e n c y  i n  r i c e  and an  
u p t u r n  i n  b a r l e y  h e c t a r a g e ,  wheat  i m p o r t s  a r e  s t i l l  s o  enormous t h a t  t h i s  
g o a l  i s  i m p o s s i b l e  w i t h o u t  m a s s i v e ,  p r o b a b l y  f o r c e d ,  changes  i n  d i e t a r y  
p a t t e r n s .  A t  t h e  same t i m e  P r e s i d e n t  Chun c a l l e d  f o r  t h e  e l i m i n a t i o n  o f  
f a l s e  s t a t i s t i c s - - t h o s e  based  on what t h e  l e a d e r s h i p  wan t s  t o  h e a r .  But a  
b u r e a u c r a c y  t h a t  i s  p r e d i c a t e d  o n  a  command sys tem w i l l  have  g r e a t  
d i f f i c u l t y  i n  r e s p o n d i n g  t o  b o t h  e x h o r t a t i o n s  a t  t h e  same t i m e ,  f o r  i n  t h e  
Korean c o n t e x t  t h e y  a r e  i n  c o n f l i c t .  It  i s  l i k e l y  t h a t ,  a s  t h e  p o l i t i c a l  
i m p e r a t i v e s  t a k e  p r e c e d e n c e ,  a g r i c u l t u r a l  r e s e a r c h  and gu idance  w i l l  be 
pushed t o  t h e  u tmos t  l e v e l  t o  a c h i e v e  t a r g e t s  and t h a t  s t a t i s t i c s  a t  t h e  
n a t i o n a l  l e v e l  w i l l  be m a n i p u l a t e d  t o  p rove  compl iance  and s u c c e s s .  
The Korean a g r i c u l t u r a l  r e s e a r c h  sys tem h a s  t h u s  been remarkab ly  
e f f e c t i v e .  I t  d o e s  c o n t a i n  a n  " A c h i l l e s  Heel8'--one t h a t  is n o t  a p r o d u c t  
oE i t s  a g r i c u l t u r a l  program,  b u t  r a t h e r  o f  i t s  p o l i t i c a l  c u l t u r e .  
APPENDIX H 
AGRICULTURE I N  CHEJU PROVINCE 
The i s o l a t e d  i s l a n d  of Cheju is s l i g h t l y  l a r g e r  than  Oahu i n  a r e a ,  and 
l o c a t e d  some 50 miles o f f  t h e  southern-most t i p  of  t h e  mainland. Volcanic  
i n  o r i g i n ,  Cheju was u n t i l  r e c e n t l y  t h e  poo re s t  p rov ince  of  Korea. I t  
remained a  d i s t i n c t i v e  s u b c u l t u r e  of Korean s o c i e t y ,  w i t h  a  s e p a r a t e ,  
e s s e n t i a l l y  u n i n t e l l i g i b l e ,  d i a l e c t  of  Korean and a  s o c i e t y  more m a t r i a r c h a l  
i n  p r a c t i c e  than  t h e  mainland. A s i t e  f o r  e x i l e s  from the  c o u r t  a s  w e l l  a s  
o u t c a s t s  and c r i m i n a l s ,  i t  was wracked by a  peasan t  and c o m u n i s t  r e b e l l i o n  
i n  1948 t h a t  s i g n i f i c a n t l y  lowered t h e  male popu la t i on  r a t i o  and f o s t e r e d  
cont inued  poverty .  
The no rma l i za t i on  of r e l a t i o n s  w i t h  Japan gave Cheju an  e a r l y  oppor- 
t u n i t y  f o r  change. Japanese  regarded  Cheju a s  an i s l a n d  r e t r e a t  c l o s e  t o  
home a s  w e l l  a s  inexpens ive ,  and Cheju r e s i d e n t s  i n  Japan r e t u r n e d  o f t e n  
w i t h  s i g n i f i c a n t  funds f o r  l o c a l  inves tment .  
F i s h i n g  s t i l l  remains a s  t h e  mainstay of t he  i s l a n d ' s  economy. I n  
r e c e n t  y e a r s ,  t h e r e  has  been a growing emphasis on bo th  t h e  t o u r i s t  and l i v e -  
s t o c k  i n d u s t r i e s .  A s  a  r e s u l t ,  t h e  r e l a t i v e  importance of  farming a c t i v i -  
ties has  r e c e n t l y  somewhat dec l i ned .  
The i s l a n d ' s  climate is warmer than t h a t  of  t h e  mainland,  The y e a r l y  
average  tempera ture  i s  15. ~ O C  w i t h  t h e  monthly ave rage  v a r y i n g  between 
7 . 5 ' ~  and 28.6'~.  The i s l a n d  has  t h e  h i g h e s t  t r e c i p i t a t i o n  i n  Korea, which 
ave rages  about  2000 mm p e r  yea r .  The c l i m a t e  is s u i t a b l e  f o r  growing c i t r u s  
f r u i t ,  p a r t i c u l a r l y  on bo th  t h e  n o r t h e r n  and s o u t h e r n  c o a s t s ,  and f o r  cul-  
t i v a t i n g  p ineapp le s  on t h e  s o u t h e r n  c o a s t .  The t o t a l  a r e a  of  t h e  i s l a n d  i s  
1,825,000 h e c t a r e s  (ha)  o u t  of  which t h e  c u l t i v a t e d  a r e a  covers  53,162 ha ,  
a ccoun t ing  f o r  on ly  2.7 p e r c e n t  of t h e  t o t a l  a r ea .  Because of  i ts  v o l c a n i c  
o r i g i n ,  t h e  c u l t i v a b l e  a r e a  is mos t ly  l i m i t e d  t o  t h e  c o a s t a l  b e l t  around 
t h e  i s l a n d .  Paddy f i e l d s  cover  less than 2 pe rcen t  of t h e  c u l t i v a t e d  land  
w i th  t h e  remaining i n  upland f i e l d s .  
C u l t i v a t e d  a r e a  pe r  c a p i t a  o f  t h e  far, , . ing popu la t i on  i n  Chcju was 0.22 ha  
i n  1979, which is s l i g h t l y  above t h e  n a t i o n a l  average  o f  0.2 ha.  Because o f  
t h e  c l i m a t i c  c o n d i t i o n ,  t h e  l and  u t i l i z a t i o n  r a t i o  on  t h e  i s l a n d  i s  146 p e r c e n t ,  
exceed ing  t h a t  of  t h e  mainland by about  16 p e r c e n t .  Many fa rmers  a l s o  
engage i n  off-farm a c t i v i t i e s  ( f i s h i n g ,  l i v e s t o c k ,  o r  tour i sm) .  P e r  h e c t a r e  
y i e l d s  i n  many c rops  a r e  a l s o  h i g h e r  r e l a t i v e  t o  t hose  on t h e  mainland. These 
f a c t o r s  have c o n t r i b u t e d  t o  i n c r e a s e d  farm income i n  Cheju a t  a r a t e  f a s t e r  
than  t h a t  on t he  mainland i n  r e c e n t  y e a r s .  
Both w h i t e  and sweet p o t a t o e s  a r e  impor tan t  cash  c rops .  Cheju is t h e  
on ly  prov ince  i n  Korea i n  which w h i t e  p o t a t o  produc t ion  i s  i n c r e a s i n g ,  due 
mainly t o  t h e  expo r t  market found on t he  mainland, p a r t i c u l a r l y  du r ing  the  
w i n t e r  months. I n  1979 t h e r e  were about  1,000 ha of wh i t e  p o t a t o e s  
and 12,000 of sweet  po t a toe s .  The p r o d u c t i v i t i e s  of t h e s e  two c rops  were 
11 and 23  t o n s  p e r  h e c t a r e  r e s p e c t i v e l y .  Sweet p o t a t o e s  a r e  g e n e r a l l y  
p l a n t e d  a f t e r  b a r l e y  o r  r a p e  and h a r v e s t e d  i n  t h e  f a l l  when t h e y  a r e  s l i c e d  
and d r i e d  p r i o r  t o  e x p o r t  t o  t h e  mainland where t h e  s l i c e s  a r e  used  a s  a 
s o u r c e  o f  s t a r c h  i n  t h e  p r o d u c t i o n  o f  a l c o h o l  f o r  b e v e r a g e s .  
V e g e t a b l e  p r o d u c t i o n  i n c l u d e s  a n  e s t i m a t e d  1 ,900 t o n s  o f  cucumbers ,  
3 ,000 t o n s  o f  swee t  melons  and w a t e r m e l o n s ,  35,000 t o n s  o f  Ch inese  cabbage ,  
1 ,300  t o n s  o f  cabbage ,  and 7 ,400 t o n s  o f  g a r l i c .  Thus ,  v e g e t a b l e  c r o p s  a r e  
i m p o r t a n t  t o  t h e  i s l a n d ' s  economy and p e o p l e ' s  d i e t .  
The c r o p  husbandry  c a r r i e d  o u t  on  t h e  i s l a n d  a p p e a r s  t o  be v e r y  
i n t e n s i v e  and w e l l  c a r r i e d  o u t .  The f i e l d s  a r e  r e l a t i v e l y  s m a l l  and w a l l e d  
i l l  by  v o l c a n i c  r o c k s  c l e a r e d  from t h e  f i e l d s .  H e r b i c i d e s  a r e  used  t o  a  
v e r y  l i m i t e d  e x t e n t ,  c h i e f l y  i n  t h e  c i t r u s  o r c h a r d s .  The u s e  o f  f u s e d  
p h o s p h a t e  was i n t r o d u c e d  t o  t h e  f a r m e r s  d u r i n g  t h e  p e r i o d  1973 t o  1975; 
t h i s  had a  v e r y  marked e f f e c t  on t h e  i n c r e a s e  i n  p r o d u c t i v i t y  o f  t h e  c r o p s .  
T h i s  p l a n t  n u t r i t i o n a l  e l ement  h a s  u n d o u b t e d l y  done more f o r  C h e j u ' s  
a g r i c u l t u r a l  p r o d u c t i o n  t h a n  any o t h e r  s i n g l e  o r  combined f a c t o r s .  
One o f  t h e  s t r i k i n g  d i f f e r e n c e s  between Cheju  I s l a n d  and t h e  mainland 
i s  t h e  r e l a t i v e l y  s m a l l  a r e a  d e v o t e d  t o  paddy r i c e  c u l t i v a t i o n ,  less t h a n  
900 h a  e a c h  y e a r .  R i c e  p r o d u c t i o n  i s  p r a c t i c a l l y  i n c o n s e q u e n t i a l  t o  t h e  
a g r i c u l t u r a l  economy. Paddy f i e l d s  have  n o t  been  deve loped  due  t o  t h e  
p o r o u s  n a t u r e  o f  t h e  s o i l s  t h a t  canno t  r e t a i n  w a t e r .  
Another  c o n t r a s t  between t h e  i s l a n d  and mainland i s  t h e  f l o u r i s h i n g  
c a s h  c r o p  economy. I n  b o t h  a r e a s ,  r i c e  is t h e  c h i e f  food b u t  v e r y  l i t t l e  
o f  i t  is produced  i n  Cheju .  B a r l e y  i s  t h e  most  i m p o r t a n t  c r o p ;  17 ,000 ha 
a r e  grown a s  a  w i n t e r  c r o p .  Two-thi rds  i s  naked b a r l e y  f o r  food and t h e  
r e m a i n i n g  o n e - t h i r d  i s  two-row f s r  m a l t ,  which i s  grown under  c o n t r a c t  w i t h  
t h e  two b r e w e r i e s  o n  t h e  ma in land .  The p r o d u c t i v i t y  o f  e a c h  b a r l e y  c r o p  is  
a b o u t  t h e  same, 2 . 8  t o n s  p e r  h e c t a r e .  Impor ted  r i c e  is  mixed w i t h  t h e  
p e a r l e d  b a r l e y  t o  form t h e  b a s i c  d i e t  o f  t h e  p e o p l e .  
Rape i s  t h e  most i m p o r t a n t  c a s h  c r o p ,  as a b o u t  t h r e e - f o u r t h s  o f  
K o r e a ' s  p r o d u c t i o n ,  o r  21,000 t o n s ,  i s  from Cheju.  The p r o d u c t i v i t y  is 
2 . 3  t o n s  p e r  h e c t a r e ,  n e a r l y  e q u a l  t o  b a r l e y .  The s e e d  i s  e x p o r t e d  t o  t h e  
ma in land  where i t  i s  p r e s s e d  f o r  o i l ,  one  o f  t h e  i m p o r t a n t  e d i b l e  o i l s  i n  
Korea.  Thus ,  b e c a u s e  r a p e  s e e d  demands a  h i g h e r  p r i c e  t h a n  b a r l e y ,  i t s  
g r o s s  r e v e n u e  i s  a b o u t  300 p e r c e n t  more p e r  bag.  
The a r e a s  c u l t i v a t e d  w i t h  s o y b e a n s  h a s  remained p r a c t i c a l l y  c o n s t a n t  
o v e r  t h e  p a s t  d e c a d e  a t  a  l e v e l  o f  s l i g h t l y  less t h a n  10 ,000  h a  and  a  
p r o d u c t i v i t y  o f  1 .0  t o n  p e r  h e c t a r e ,  a b o u t  25 p e r c e n t  lower  t h a n  t h e  
n a t i o n a l  a v e r a g e .  Some o f  t h e  soybeans  a r e  consumed l o c a l l y  a s  bean  
s p r o u t s ,  b u t  t h e  m a j o r i t y  o f  t h e  c r o p  i s  s h i p p e d  t o  t h e  ma in land  f o r  
p r e s s i n g  i n t o  o i l .  
I n  s h o r t ,  t h e  f a r m e r s  o n  t h e  i s l a n d  a p p e a r  b e t t e r  o f f  compared w i t h  
t h e i r  c o u n t e r p a r t s  on  t h e  ma in land .  Among o t h e r  r e a s o n s ,  i n c r e a s e d  p e r  
h e c t a r e  y i e l d s  i n  t h e  mid-1970s can  be s i n g l e d  o u t  a s  t h e  most  s i g n i f i c a n t  
c o n t r i b u t i n g  f a c t o r .  Higher  y i e l d s  were  r e a l i z e d  n o t  s o  much t h r o u g h  
i m p l e m e n t a t i o n  o f  a g r i c u l t u r a l  r e s u l t s  a s  by j u d i c i o u s  u s e s  o f  f e r t i l i z e r s .  
Thus ,  t h e  s i t u a t i o n  i n  Cheju  is u n i q u e  and d i s t i n c t  from t h a t  i n  t h e  
mainland Korea .  
APPENDIX I 
PROJECT--SPEC1 FIC D A T A  
Table 1-1. Chronology of t h e  Korea A g r i c u l t u r e  Research P r o j e c t  
19  72 
Nov. 11, 1972 
May 17, 1973 
Sept.  3, 1973 
Dec. 5, 1973 
Dec. 5, 1973 
Jan.  28, 1974 
Feb. 21, 1974 
Sept .  8, 1974 
Nov. 14, 1974 
Jun. 5, 1975 
Sepr. 5, 1975 
Feb.6, 1976 
Apr. 19, 1977 
Nov. 7, 1977 
Feb. 1, 1978 
Jun. 6, 1978 
Completion of  Korean A g r i c u l t u r a l  S e c t o r  Survey by 
Michigan S t a t e  Un ive r s i t y  recommending an expanded 
program o f  a g r i c u l t u r a l  research .  
K o m  Government submi t ted  a proposa l  o f  $7 m i l l i o n  
t o  A I D  f o r  a g r i c u l t u r a l  r e sea rch  f o r  t h e  p e r i o d  
1974-1977. 
A f t e r  consu l t a t i on ,  Korean p roposa l  r e v i s e d  t o  $5 m i l l i o n  
f o r  t h e  per iod  1974-1978. 
O f f i c e  of  Rural Development submi t ted  a p r o j e c t  work 
p l a n  t o  AID. 
P r o j e c t  paper  submi t ted  by Korea Mission t o  A I D  
Washingcon. 
P r o j e c t  approved by AID Vashington. 
S igning  of US-ROK Loan Agreement. 
Korean announcement o f  t h e  Agreement. 
( P r e s i d e n t i a l  Ordinance 1/54) 
Appointment of t h e  Korean D i r e c t o r  and U. S .  Co-Director 
o f  t h e  p r o j e c t .  (Co-Director Dr.  Omer J. Kel ley) .  
S e r v i c e  Contract  w i t h  t h e  I n s t i t u t e  of I n t e r n a t i o n a l  
Educat ion (IIE) f o r  Admin i s t r a t i ve  Support  i n  P l a c i n g  
Tra inees ,  Advisors,  and Procurement. 
1st S t e e r i n g  Committee Meeting h e l d  t o  determine 
i n t e r d i s c i p l i n a r y  r e s e a r c h  p r i o r i t i e s .  
2nd S t e e r i n g  Committee Meeting held.  
3rd S t e e r i n g  Committee Meeting he ld .  
4 t h  S  t e e r i n g  C o m i  t t e e  Meeting held.  
Terminal Date of Disbursement Author i ty  (TDDA) and 
Terminal Date of Disbursement (TDD) extended 
TDDA : Jan. 28, 1978 -- Jan. 28, 1979 
TDD : J d y  28, 1979 -- Sept .  30, 1980 
5 t h  S t e e r i n g  Committee Meeting he ld .  
A r r i v a l  of p r o j e c t  e v a l u a t i o n  group of  3 persons  from 
A I D  Washington. 
Table 1-2. T o t a l  Research Under A I D  Loan 
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T a b l e  1-3. Rice Yield o f  Leading Varieties  and Breeding Lines 
Lo cation  
I Ave, 
I Ave. 
No. o f  Variet ies  
(1971- ' 80 Regional Yield Trials) 
Variety Line 






*These 1971 y i e l d  data are lower than that for  Tongil --- -- as  s tated i n  other 
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Table 1-6. Soybeans (The Resul t s  of Regional Yield Trials) 
No. of E n t r i e s  Yield (MT/ha) Degree of SMV Resistance* 
Released Breeding Released Breeding Released Cu l t iva r  Breedinp Line 
Year Location Cu l t iva r  Line Cult  i v a r  Line R M S  R M S  
1971 Suwon 3 14 1.78 1.90(107) 3 - - 1 3  1 - 
Y us eong 2 10 2.04 1.99( 98) 
1974 Suwon 4 9 2.24 2.16( 96) - 3 1  - 5 4 
Y us eong 3 6 2.23 2.56 (115) H 
I 
m 
Kwrrnglu 2 9 3.18 3.08( 97) 
1977 Suwon 2 16 2.65 2.64 (100) - - 2 3 - 13 
Yuseong 2 9 3.12 3.12 (100) 
1980 Suwon 2 1 5  2.08 2.08( 95) 1 - 1 13  - 2 
Y useong 3 13 2.08 1.87( 90) 
Kwang j u 2 15 1.81 1.76( 97) 
* 1G71: SMV, 1974-1980: SMV-N ( ) Yield  index (%) 
Table 1-7. P o t a t o  Yie ld  of Leading V a r i e t i e s  and Breeding Lines  
No. of  Virus ~ e s i s t a n t  
N o .  o f  Varieties  Yield (MT/ha) Variet ies  / Lines 
Leading Breeding Leading Breeding Yield Leading Breeding 
Year Location Variety Line Variety Line Index Variety Line 
1974 Kangnung 1 10 30.15 31.56 10 5 1 4 
Suwon 1 10 34.99 28.21 82 1 5 
Kwang j u - 1 10 23.37 24.07 133 1 - 
Ave . - - 29.50 27.95 9 5 - - 
1977 Kangnuna 1 9 36.60 40.95 112 1 1 
Buchon 1 9 14.87 16.25 10 9 1 3 
Kwangj u 1 9 21.10 20.17 9 6 1 3 
Ave . - - 24.19 25.79 107 - - 
1979 Suwon 2 13.10 12.23 93 2 3 
Kwang j u 2 3 16.92 10.92 6 5 2 3 
Chilgok 2 3 10.68 9.30 87 2 3 
Ave. - - - 13.57 10.82 80 - - 
Table 1-8. Name and Present Position of Participants Trained Under CTRC Project 
At tended 
Name University Present Position FZeld 
1. Ph.D Course 
Lee, Seung Chan 
Hong, Byung Hee 
Cho, Eui Kyoo 
Chang, Suk ban 
Lee, Young In * 
Lee, Yong Kook 
Kwun, Soon Kuk 
Kim, Yong Wook 
Kim, Soon Cllul 
Jung, Young Sang 
Kang, Yong Gir 
Lee, Moon Hong * 
Woo, Ki Dae 
Mok, I1 Jin * 
Chung, Moo Nam * 
Seo, Wan Soo 
Cho, Jeong Tae * 
No, Yong Duk * 
Eun, Moo Young 
Moon, Hun Pal * 
Lee, Yong Seok 
University of Louisiana 
Washington State University 
University of Illinois 
Cornell University 
University of Illinois 
Kansas State University 
Ohio State University 
University of Missouri 
IRRI 
Ohio State University 
University of Arkansas 
University of Minnesota 
University of Missouri 
University of Wisconsin 
University of Missouri 
I1 11 
Washington State University 
University of Wisconsin 
University of Louisiana 
University of California 
University of Vermont 
Agriculture Sciences Institute Rice Insect 
Wheat C Barley Research Institute Wheat Breeding 
Agriculture Sciences Institute Soybean Insect 
Inttl. Cooperation Division, ORD Biological Statistics 
Agriculture Mechanization Inst. Soybean Insect 
It  I1 Farm Machinery 
Professor, Seoul National Univ. Land Development 
Crops Experiment Station Soybean Physiology 
Yeongnam Crops Experiment Station Weed Control 
Agriculture Sciences Institute Soil Mangement 
Crops Experiment Station Rice 
Agriculture Sciences Institute Potato Insect 
I1 It Insectology 
Horticulture Experiment Station Potato Breeding 
Wheat and Barley Research Inst. Agricultural Ecoiiomics 
Farm Management Bureau, ORD It 11 
Horticulture Experiment Station Potato 
Crops Experiment Station Rice Physiology 
Honam Crops Experiment Station 1t I1 
Crops Experjment Station Rice Breeding 
(Deceased in 1980) Soil Chemistry 
- 
Tot'll 21 persons 

































































































































































































































































































































































































































































































Table 1-8 (continued) 
-- 
Name Present  P o s i t i o n  - Fie ld  
- 
12 persons 
Oh, Yang Ho 
Han, Wook Dong 
Chung, Young Sang 
K i m ,  Ho I1 
Chu, Yeon D s e  
Cho, Jeong I k  
Yun, Sang Bog 
Kang, Yang Soon 
No, Nong J u  
K i m ,  Kang Kwon 
K i m ,  Sun Kyung 
Mun, Myung Gui 
1978 46 persons 
K i m ,  Kwang Ho 
Jang, Chang Moon 
K i m ,  Sung P i 1  
Lee, Dong Chang 
Moon, Yun Ho 
Lee, J i n  Sook 
Song, Yung Nam 
Lee, Bong 110 
Oh, Yun Seop 
Han, Weon S i k  
K i n ,  J a e  Hyuk 
K i m ,  K i l  Woong 
Han, Dae Seong 
Yuh, Han Joon 
Yuh, I n  Soo 
Lee, Eun Sup 
Seong, I1 Jang 
Honam Crops Experiment S t a t i o n  
Research Bureau, ORL) 
Agr icu l tu re  Sciences I n s t i t u t e  
Crops Experiment S t a t i o n  
Gyeongbuk Province, ORD 
Agr icu l tu re  Sciences I n s t i t u t e  
Crop Improvement Research Center,  0" 
Yeongnam Crops Experiment S t a t i o n  
Research Bureau, ORD 
H o r t i c u l t u r e  Experiment S t a t i o n  
Research Bureau, GRD 
Crops Experiment S t a t l o n  
Crops Experiment S t a t i o n  
Agr icu l tu re  Sciences I n s t i t u t e  
Crop Improvement Research Center,  ORD 
Crops Experiment S t a t i o n  
Yeongnam Crops Experiment S t a t i o n  
Crop Improvement Research Center,  ORD 
Kangwon Natior ' l l  Univers i ty  
Yeongnam Crops Experiment S t a t i o n  
Honam Crops Experiment S t a t i o n  
Farm Management Bureau, ORD 
Secre tary ,  Ezputy Director-General,  ORD 
Geyongbuk National  Univers i ty  
Kangweon National  Univers i ty  
Geyongnam Province, ORD 
Wheat and Barley Research I n s t i t u t e  
I 1  I t  I 1  
H o r t i c u l t u r e  Experiment S t a t i o n  
Wheat 
Tropica l  Agr icu l tu re  




Checking A I D  P ro jec t  (CIRC) 
Nitrogen 
Library Information 
Pota to  




I t  
I 1  




I 1  
Computer 
Wliea t 





Po ta to  
Table 1-8 (continued) 
Name 
Jeong, Kun S i k  
Cna, I n  Sang 
Ryu, Kyung Han 
Hong, Eun Hee 
Cha, Kwang Ro 
Cho, Kyu Sun 
K:Lm, Hwee Cheon 
Chang, Seong Kun 
Song, Yu Han 
Oh, Hyung You1 
Hun, Sang Chan 
Maeng, Don J a e  
Yun, Seong Ho 
K i m ,  Kyu Weon 
K i m ,  Byung Hyun 
Hee, Sang Seok 
R:ru, J a e  G i  
Lee, I n  Jae 
Choi, Bock Hyun 
Shin, Kwan Chul 
So, Jae Sun 
An, Wan S i k  
Yun, Eui Byung 
Seo, Deuk Yong 
Chung, T a l  Young 
Park, Young SUE 
Ha ,  Yong Woong 
KO, I1 Woong 
Lee, Soon Hyung 
Present  P o s i t i o n  F i e l d  
Crops Experiment S t a t i o n  
Agr icul ture  Sciences I n s t i t u t e  
Research Bureau, ORD 
Crops Experiment S t a t i o n  
Wando Gun Rural  Guidance Off ice ,  Junnam 
Province 
t  I t  I f t  I t  
Hor t i cu l tu re  Experiment S t a t i o n  
Kangwon Province, ORD 
Retirement from ORD 
Agricul ture  Sciences I n s t i t u t e  
I t  I 1  I 1  
Wheat and Barley Research I n s t i t u t e  
Crops Experiment S t a t i o n  
Crops Experiment S t a t i o n  
Gyeongnam Province, ORD 
Technical Dissemination Bureau, ORD 
Agr icul ture  Sciences I n s t i t u t e  
I n t e r n a t i o n a l  Cooperation Division,  ORD 
Jeonnam National  Universi ty 
Agr icul ture  Sciences I n s t i t u t e  
Crops Improvement Research I n s t i t u t e ,  ORD 
Wheat and Barley Research I n s t i t u t e  
I t  I t  t I  
Yeongnam Crops Experiment S t a t i o n  
Wheat and Barley Research I n s t i t u t e  
Research Bureau, ORD 
Whest and Barley Research I n s t i t u t e  
Rural Guidance Bureau, ORD 
Agr icul ture  Sciences I n s t i t u t e  
Rice 
S o i l  
Research Management 
Soybean 
Agr icul ture  In£  ormation 
I t  I t  
Seed Improvement 
I 1  11 
Computer 
S o i l  




S o i l  
P lan t  P ro tec t ion  
I 1  I t  
Farm Management 
Cropping System 
P lan t  Pro t e c  t i a n  
I 1  (I 
Wheat Breeding 
I t  I t  
Barley 
Agr icul ture  Research 
Wheat 
I n  t h e  U.S. 
SEM U s e  
Table 1-8 (continued) 
Name Present  Pos i t ion  Fie ld  
1979 29 persons 
Oh, Sung Do 
Bae, Dong Ho 
Cho, Kwang Ho 
Park, Chang Sik  
Yun, J i n  Young 
Chang, Hak G i l  
Kun, Seok Dong 
Lee, Myung Hoon 
Kang, Kwang Hee 
Kwon, Weon Dal 
K i m ,  Seung J a e  
Han, Sang Soo 
Lee, Chong Woo 
Han, Eui Dong 
Baek, Hyun Jun 
Lee, Han Kyu 
K i m ,  Hee Kyung 
Lee, Chong Hoon 
Hwang, Nam Youl 
Hwang, Chang H y l n  
Choi, Yong Chul 
Kim,  Ho Young 
K i m ,  Seung Chvl 
Jeong, Hong Do 
Lee, Byung Yong 
Moon, Hui Sook 
Choi, J i n  Kyu 
K i m ,  Bock J i n  
Oh, Joong Youl 
Jeonbuk National  Universi ty 
Livestock Experiment S t a t i o n  
Farm Management Bureau, ORD 
Chungnam National  Universi ty 
Hor t i cu l tu re  Experiment S t a t i o n  
Wheat and Barley Research I n s t i t u t e  
Crops Experiment S t a t i o n  
Farm Management Bureau, ORD 
Crops Experiment S t a t i o n  
Chungbug National Universi ty 
Farm Management Bureau, ORD 
Research Bureau, ORD 
Gyeonggi Province, ORD 
Chungbug Province, ORD 
S e r i c u l t u r e  Experiment S t a t i o n  
Jeonnam Province, ORD 
Rural  Guidance Bureau, ORD 
Crops Experiment S t a t i o n  
Jeonbug Province, ORD 
Agr icu l tu re  Sciences I n s t i t u t e  
I1 I1  I I 
Yeongnam Crops Experiment S t a t i o n  
Agr icul ture  Sciences I n s t i t u t e  
Technical Dissemination Bureau, ORD 
Farm Mechinery I n s t i t u t e  
Rural Guidance Bureau, ORD 
Hor t i cu l tu re  Experiment S t a t i o n  
Agr icul ture  Sciences I n s t i t u t e  
Gyeongbug Province, ORD 














S e r i c u l t u r e  
Weed Control  
Rural  Nut r i t ion  
Rice 
S o i l  Analysis 
Rice Insec t  
Rice Disease 
R i c e  Breeding 
Disease Control 
R i c e  Disease 
Food Processing 
Nut r i t ion  
Vegetable 
Po l lu t ion  
Vegetable Breeding 







































Table 1-8 ( c o n t i n ~ ~ e d )  
Name Present  P o s i t i o n  F ie ld  
1978 14 persons 
Park, K i  Hyuk 
Ham, Young I1 
K i m ,  Young Sang 
Bae, Seong Ho 
Min, Kyung Soc 
K i m ,  Soon Kwon 
Lim, Moo Sang 
Chang, Kwon Youl 
Park, Chong Moon 
Hong, Soon Bum 
Park, Tae Kyung 
Han, K i  Hak 
Shin, Dong Wan 
Kim, Soon Kwon 
J i ,  S u l  H a  
Chung, J a e  Hyuk 
Lee, Chong Seok 
K i m ,  Duk Lae 
K i m ,  Yeon J i n  
Lee, Hong Lae 
Koo, Young Seo 
An, Chang Soo 
Urn, Tae Young 
Lee, Tae Seung 
Yang, Byung H e e  
J i n ,  Kyung Youl 
K i m ,  Chong Ho 
Park, Kun Yong 
Yeonsi Univers i ty  
Alpine Experiment S t a t i o n  
Wheat and Barley Research I n s t i t u t e  
II I 1  II 
Crops Experiment S t a t i o n  
I I I I II 
Gyeong Sang Univers i ty  
Governor, Kangwon Province 
H o r t i c u l t u r e  Experiment S t a t i o n  
I t  II II 
Agr icu l tu re  Sciences I n s t i t u t e  
Farm Management Bureau, ORD 
Crops Experiment S t a t i o n  
Livestock Bureau, Mlnis t ry  of Agr icul ture  
and F i s h e r i e s  
Technical  Dissemination Bureau, ORD 
Hor t i cu l tu re  Experiment S t a t i o n  
Kangwon Province, ORD 
Chungnam Province, ORD 
Gyeongnam Province, O W  
Jeonbug Province, ORD 
Gyeonggi Province, ORD 
Tongyoung Gun, ORD 
Jeonbug Province, ORD 
I 1  I 1  II 
Gyeongbug Province, ORD 
Crops Experiment S t a t i o n  
Research Bureau, ORD 
T i t l e  12 
Po ta to  
Wheat 
I 1  
I t  
Weed Controi  
Rice 
Agr icul ture  
Observation 
I t  
II 
I 1  
t t  






I t  
I 1  
II 
!I 
I 1  
11 
I 1  
I I 
Soybean 
Table 1-8 (continued) 
N a m e  Present  P o s i t i o n  F i e l d  
1979 (Cont'd) 
Ryu, Kyung 110 
K i m ,  Dal Joong 
Song, Chun Jong 
Lee, Yong Seok 
Choi, Choong Hak 
Huh, I1 Bum 
Yuh, Hae Un 
Kang, Yong S i k  
Cho, Kwang Hoon 
Park, No Kyung 
Yuh, Young Pyo 
Hwang, P i 1  Saeng 
K i m ,  Young Hwui 
Lee, Weon Woo 
Koo, Kang Hui 
Lee, Dong Woo 
Jeong, I n  Myung 
Park, Gun Ilo 
Lee, Kwang Suk 
Ryu, Chang Jae 
Hong, Chul Sun 
Chung, Joong Rae 
Han, Mak Maan 
Lee, Soo Kwan 
So, J a e  Don 
Ryu, Un ria 
Shin, Gun S i k  
Cha, Kwang Ro 
Yun, I n  Hwa 
Ryu, Chang Hyun 
Prime Min i s t e r ' s  Of f i ce  
Chungnam Province, ORD 
Jeonnam Province, ORD 
(Deceased) 
Rural  Nu t r i t i on  I n s t i t u t e ,  ORD 
Rural  Guidance Bureau, ORD 
Technical  Dissemination Bureau, ORD 
Jeonnam Younglewang Gun, ORD 
Gyeonggi Province, ORD 
Chungnam Province, ORD 
Jeonnam Province, ORD 
Gyeongnam Province, ORD 
J e J u  Province, ORD 
Kangwon Province, ORD 
Research Bureau, ORD 
Kangwon Province, ORD 
Chungbug Province, ORD 
Jeonbug Province, ORD 
Gyeongbuk Province, ORD 
H o r t i c u l t u r e  Experiment S t a t i o n  
Research Bureau, ORD 
I n t e r n a t i o n a l  Cooperation Divis ion ,  ORD 
Research Bureau, ORD 
Yeongnam Crops Experiment S t a t i o n  
IIonam Crops Experiment S t a t i o n  
Farm Management Bureau, ORD 
Information Division,  ORD 
Observation 
I 1  
I I 
I I 
I 1  
II 









I 1  
I I 
I t  
I t  
I 1  
I* 





I 1  
Wandogun Rural  Guidance Of f i ce ,  Jeonnam Province " 
Farm Machinery Research I n s t i t u t e  II 
Agr icu l tu re  Sciences I n s t i t u t e  I I 
Table 1-8 (continued) 
-- 
Name Present Posi t ion Field 
24 persons 
Han, Weon S ik  
Kang, H e e  Young 
Choi, Duk Hwan 
Huh, Han Soon 
Shim, Sang Woo 
t e e ,  Duk Yong 
Park, Nam Jong 
Lee, Cheon Ho 
Lee, Hyun Soon 
Lee, Sung Hee 
Ryu, Dong Seok 
Kim,  Myung 11 
La, Joon Soo 
Choi, Eui Soon 
K i m ,  Seong Hwui 
KO, Tae Chong 
Choi, Eul Ho 
Hong, Yu K i  
Park, Joong Soo 
Lee,  Kyong Hwee 
Park, Suk Hong 
Lee, Soo Kwan 
Chart?,, Seok Hwan 
Lee, Seok Soon 
Farm Management Bureau, ORD 
Chunam Province, ORD 
Rural Guidance Bureau, ORD 
Research Bureau, ORD 
Rural Guidance Bureau, ORD 
Technical Information Division, ORD 
Agriculture Machinery Research I n s t i t u t e  
Icheongun Rural Guidance Office,  Gyeon~gi 
Province 
Kanguon Province, ORD 
Chungbug Province, ORD 
Gyeonggi Province, ORD 
Jeonbug Province, ORD 
Boesunggun Rural Guidance Office,  
Jeonnam Province 
Gyeongbuk Province, ORD 
Gyeongnam Province, ORD 
J e j u  Province, ORD 
Pusan City, ORD 
Gyeonggi Province, ORD 
Agriculture Sciences I n s t i t u t e  
Technical Dissemination Bureau, ORD 
Honam Experiment S ta t ion  
Yeongnam Experiment S ta t ion  
In te rna t iona l  Cooperation Division, ORD 




Total  106 persons 
Table 1-9. Current Status and U t i l i z a t i o n  of Equipment Procurred 
by Crop Improvement Research Center Project .  (Items 
by Ins t i tu tes )  
Total 
Different Number of Amount 
Inst i tutes  Items Items 
Crops Experiment Station 
Honam Crops Experiment Station 
Yeongnam Crops Experiment Station 
Wheat & Barley Research Inst i tute  
Agricultural Sciences Inst i tute  
Horticultural Experiment Station 
Farm Machinery Research Inst i tute  
Alpine meriment Station 








T a b l e  J-1. Major I n d i c a t o r s  of Korean A g r i c u l t u r e  
. 
Item ;--It ' 62 ' 65 '70 '75 ' 78 ' 79 
Land u t i l i z a t i o n  
To ta l  land (A) lOOOha 
Cult ivated 
land (B) " 
B /A X 
Paddy lOOOha 
Upland 11 
Forest  11 
Others 1' 
Farm size/household ha 
Paddy 11 
Upland 11 
U t i l i z a t i o n  r a t i o  of 
c u l t i v a t e d  land Z 
Population 
Total pobUi.a- 
t ion  (A) 1000 26,513 28,705 51,435 34,681 
Farm popula- person 
t i o n  (B) " 15,097 15,812 14,422 13,244 
B/A X 56.9 55.1 45.9 38.2 
No.of t o t a l  
household (A) 1000 4,589 4,844 5,856 6,757 
house-hold 
No.of farm 11 
Household (B) 
B/A x 
Economic i n d i c a t o r  
S.N.P. (current  
p r i c e  (A) 
Agri.products 
(current  p r i c e  
(B) 
B/A 
G.N.P.per c a p i t a  
Export 
Import 
Ealance of t r a d e  
Wholesale p r i c e  
index 















1 O O O w ~  
I1 
5- 2 
Table J-1 (cont inued)  
Item Unit ' 62 ' 65 ' 70 ' 75 '78 ' 79 
4. Agr icu l tu ra l  i n d i c a t o r  
A. Consumption per household 
Urban-household 
Living expenditure won 68,880 117,360 359,400 755,520 1,488,600 2,021,316 
Food expenditure " 34,680 66,600 145,440 333,960 594,240 737,232 
Engel's coef f ic ientsX 50.3 56.7 40.7 44.2 39.9 36.5 
Farm-household 
Living expenditure won 55,740 100,492 207.766 616.280 1.320.508 1,662.168 
Food expenditure X 31,150 53,373 
B. Income Der household 
Farm household 
income (A) 1000 - won 67.9 
Agri. income I1 54.0 
Non-agri . 
income (B) I1 13.9 
B /A % 20.5 
*Japan (B/A) X 52.8 
C. Trade condit ion between 
a g r i c u l t u r e  & non-agriculture 
Index No. of p r i c e  X 10.1  
of farm products 
received by farmer 
Index No. of p r i c e  X 13.3 
of fann suppl ies  
paid by farmer 
P a r i t y  r a t i o  X 75.9 
Rural wage r a t e  ~ / m a n - d a y  120 
I tem Unit ' 65 ' 70 ' 75 ' 78 ' 79 
D. Food consumption (man/ year)  Japan ( '78) 
Grain & pota toes  
Rice kg 
Barley 11 
Wheat I t  
Corn 11 
Soybegns t t  
Pota toes  I1 
Others I1 
Crops Tota l  11 
Table J-1 ( c o n t i n u e d )  
Item Unit '65 ' 70 ' 75 ' 78 ' 79 
E. - Proport ion domestical lx 
suppl ied  crops 
T o t a l  X 93.9 80.5 73.0 
I' 
72.6 59.9 
Rice 100.7 93.1 94.6 103.8 86.0 
I 1  Barley 106.0 106.3 92.0 
II 
119.9 117.0 
Soybeans 100.0 86.1 85.8 59.3 43.4 
Item Unit ' 62 ' 65 ' 70 ' 75 ' 78 ' 79 
No. of farm machine owned 
Power t i l l e r  each 
11 
9 3 
Tractor  - 
Transplanting 
machine 1 I 0 




Combine I* 0 
Dryer 11 - 
Power sprayer 'I 
'I 
7 14 
Mist & dus te r  - 
Power pump II 12,292 
Power thresher  " 8,022 
G. Land imurovement & 
expansion 
I r r i g a t e d  paddy 
f i e l d  lOOOha 
X t o  t o t a l  X 
paddy f i e l d  
Consolidated 
paddy f i e l d  ha 
X t o  t o t a l  9. 
paddy f i e l d  
Farm land expan- 
s i o n  & develop- 
ment ha 12,961 37,220 
Table 5-2. Production, Cultlvated Area, and Imports of  Main Food Crops 
Milled 

























Table 5-3. Grain  Marketing, P r i c e s  and I n f l a t i o n  Rates  
Items Unit 1977 1978 1.979 1480 
Rice (milled r i c e )  
Gov't purchase p r i ce  won/kg 
Gov't s e l l i n g  p r i c e  1 1  
t o  Coop. middle-man.etc. 
Consumer's p r i c e  - urban v1 
Purchased amount 
Barley (pearled bar ley)  
Gov't purchase p r i ce  
Gov't s e l l i n g  p r i ce  
Consumer's p r i c e  
Purchased amount 
Soybean 
Gov't purchase p r i c e  
Gov't s e l l i n g  p r i ce  
Consumer ' s price 
Purchased amount 
Corn 
Gov't purchase p r i ce  
Gov't s e l l i n g  p r i c e  
Purchased amount 
In f l a t i on  Rate 
Consumer's p r i ce  index 
Index nrmber of p r ices  of 
farm products 
Index number of p r i c e s  of  
farm inputs  
Table 5-4. National Agriculture Inputs and Credit. 
I tems 1977 1978 1979 1980 
Seed Paddy - - 1,039 2,035 
(M/T) Bar ley  106 1,144 712 44 7 
(Supplied by Seed Soybean 130 299 508 465 
Supply O f f i c e  under Po ta to  4,513 898 3,414 
- 
884 
Min i s t ry  of Agric.  Corn - 249 412 
& F i s h e r i e s )  
F e r t i l i z e r  (1,000 M/T) 
Herbic ide  (M/T) 
Chemicals (M/T) Fungicide 4,987 6,085 7,903 10,789 
I n s e c t i c i d e  14,647 15,761 11,207 11,973 
Agric. C r e d i t  Funds* 
( b i l l i o n  won) 
* I n t e r e s t  rates are subsided a t  12 pe rcen t .  If n o t  r epa id  t h e  same yea r .  
i n t e r e s t  r a t e s  are 24 pe rcen t .  
Table 5-5. Dissemination of Rice HYV 
Cul t iva t -  HW Yield p e r  ha I n c r e a s e  i n  
Year ed Area Area HW Ordinary Increment A,'B Nat'l. Product ion  
(A) (B) average  Amount Value 
M/T X M/T 1,000N/T billion won 
0.65 123 3.34 122 
-
3.21 15 .1  
3.50 1 .31  137 3.58 159 22.6 
3.53 1.20 134 3.71 217 42.8 
3.51 1.52 143 3.86 417 101.5 
3.96 0.83 121  4.33 443 128.3 
4.23 1.30 131 4.99 858 281.7 
4.35 0.51 112 4.74 474 177.7 
4.37 0.26 106 4.53 194 88.5 
T o t a l  2,884 858 
Table 5-6. Budget for Research and Extension Work of 
Office of Rural Development by Year 
unit :  1,000 won 
Local Fund 
Year National Fund Provincial Total 1,000$ won/$ 
Research Extension & County * 
TOTAL 31,386,434 23,614,856 54,134,313 109,135,603 241,070 - 
* A t  county l e v e l  a l l  funds are for e x t e ~ s i o n ;  a t  the provincial l e v e l  
a small amount is funded. 
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PltJstic is vsed to conserve 
mOisture and lessen wtJf>d1i'{/ 
requirements '°' up/l#ld etops, 
such as pepper. Kangwon 
l+ovince. 
PHOTOGRAPHS 
The rice seedings on the upper left hfliTe 
already suffered dainage from cold, 
Experirnontt>I St8tion. Chunchon. 
Kangwon Province. 
Outside a school, the local tJuthoriflfJ.s 
pref)8fe a new rice sHdbe<J with pl~tic 
protection in CtJSe the first crop IAfls 
because of drought. 
Women tJte trained to operate tillers. 
Taegu Office of Ruta/ Development, 
North Kyongs.ang PtovinctJ. 
Farmers bunch rice seed'1i¥JS 
before tr.onsplantihg. Kyonggyi 
Province. 
Women havir~ luncheon in the li'eld as 
they rest betwetJn transplanting 
sessions, Sovth Ky()(l9S1Jng Province. 
Resea1cl1 Fac11lties at MirylJflg. 
Farmer preptues field tor 
transplanting with 8 t'n«~'cal 
tra11splbnt8r, South Clio/la 
Province. 
A INmer lelJ<Js his cow to his fi(!fd, 
wh,1e holding his plow. Note tico 
seedlings on backg1twnd 8waiting 
tttvtsplan1Ji1g. 
A M echnfc8' tr(lnS/)IQntet in u~. 
South Chol/a Plovlncq. 
An extension warker OfJOl/JftJs tJ day 
C/Jf~ center in a Sae·Maul v!11age 
h(l/I, South Kyongsang Province. 
The new Ctop Experimental 
S tation, Yeongduk. No1th 
KyongsQng Pt<>vince. 
T cam inspects tongil rice ,;, the 
Jo/xJfatory, JR! Reseatch Sratlon. 
(flying gr8'i> in the YlNd of Q small 
hQme. Note the televiSion aerial. 
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